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GLUCOSIDES ( continued), 


GlucObides with 16 at. Carbon in the Copula * 


Indican. 

G^InIPO 34 . 


E. Schunck. Phil. Mag. [4] 10, 73; abstr. J. pr. Chem. 66, 321; 

Chem. Centr. 1856, 50 ; Lieh. Kopp’s Jahresb. 1855, 659. — Phil. Mag. 

[4] 14, 288; Chem. Centr. 1857, 957; Eopp’s Jahresb. 1857, 564. 

— Phil Mag. [4] 15, 29,117, and 283 ; abstr. J . pr. Chem. 73, 268; 

74, 99 and 174 ; Chem. Centr. 1858, 225; Eopp’s Jalwesb. 1858,465. 

— Manchester Soc. Mem. 14, 239; abstr. J. pr. Chem. 75, 376. 

The constituent of woad which forms indigo-blue (xiil, 35), occurs 
in human urine both healthy and diseased, and, when present in 
considerable quantity, causes the urine, after spontaneous fermentation, 
or on addition of acids, to deposit sometimes indigo-blue (xiii, 35 ; 
HandbucX Zoochem. viii, ?), sometimes indirubin [the latter perhaps identical 
tv ith Heller’s Urrhodi/i ( Hctddbuch , Zoochem 312 and 380), and Holding Bird’s 
Purpuriti (ibid 389)]. It may be detected by precipitating the urine 
with basic acetate of lead, collecting the precipitate which forms in the 
filtrate on addition of ammonia, and decomposing it with cold dilute 
acids, the filtrate then depositing, first, indig'o-blue, then indirubin, 
and afterwards other products of the decomposition of indican. 
(Schunck, Manchester Soc. 2Iem. 14, 239; abstr. J. pr. Chem. 75, 376.) 
All human mine contains indican, which is likewise found in the blood 
of man, and in the blood and urine of the ox. When a few cubic 
centimetres of urine arc poured upon i the volume of oil of vitriol 
and then agitated, a colour varying from lilac to dark indigo-blue 
is produced, arising from the decomposition of indican. When serum 
of blood separated from the clot is precipitated with neutral acetate of 
lead, the filtrate boiled, filtered again and mixed with ammonia, the 
scanty precipitate, if treated while yet moist with excess of sul¬ 
phuric acid, exhibits a red colour, due to the presence of indican. 
Ether removes the colour after supersaturation with ammonia. (Carter, 
Edinb. Medic. J. Aug., 1859. Rep. CMm.pure , 2, 239.) 
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2 


GLUCOSIDES 'WITH 16 AT. CAUBON IN THE COPULA. 


Preparation. From ivoacl-leaves^ carefully dried and pulverised while 
warm. 1. The leaves are exhausted with cold alcohol in a displace¬ 
ment apparatus; the green tincture is precipitated with alcoholic 
sugar-of-lead and a little ammonia-water, and the pale green pre¬ 
cipitate after washing with cold alcohol is decomposed under water by 
a stream of carbonic acid; it then loses its colour, and yields a yellow 
solution, which, when freed from dissolved lead by sulphuretted 
hydrogen and evaporated over oil of vitriol, yields indican. — 2. The 
tincture prepared with cold alcohol is concentrated, after addition of a 
little water, by passing a stream of air over it at the common 
temperature; the fat which separates is removed by filtration; the 
filtrate shaken up with recently precipitated cupric hydrate; the liquid 
again filtered; the filtrate freed from dissolved copper by hydrosulphuric 
acid; and the liquid separated from the sulphide of copper is evapo¬ 
rated at the temperature of the air. From the residual brown syrup, 
cold alcohol dissolves out the indican, leaving undissolved a brown 
viscid mass which contains oxindicanin. By mixing the alcoholic 
solution with 2 vol. ether, further products of decomposition are 
precipitated, whilst the indican is obtained by evaporating the filtiate. 
When thus prepared it still retains a little fat. 

Properties. Yellow or yellow-brown syrup, which cannot be dried 
without decomposing*. It has a slightly bitter and repulsive taste, 
and an acid reaction. According to the analysis of the lead-salt, its 
formula is C 52 YH 31 Q 34 or C 52 NH 33 0 36 . (Schunck.) 

The following are the products formed during the evaporation of 
an aqueous solution of indican :— 

a. Oxindicanin. —■ The mass which separates by spontaneous evapo¬ 
ration as described at page 2, is purified by repeated solution in •water 
and precipitation with alcohol; it contains 8 at. oxygen more than 
Indicanin (p. 5). Brown viscid gum having a nauseous taste. Com¬ 
bustible.— By boiling with dilute sulphuric acid, it is resolved into 
indifuscin and indiglucin, 

C 40 NH^O 3 - = C 24 NH 10 O 9 + C 13 H?°0 12 + 4CQ 3 + 3IIO, 

From its aqueous solutions, neutral acetate of lead throws down a dirty 
yellow precipitate, and the filtrate yields with ammonia a second light 
yellow precipitate, containing, on the average, 23*02 p. c. 0., 2*2 II., 
1*2 N., 49*54 PbO. and 24*04 0., and answering*, after deduction of the 
lead-oxide, to the formula C i0 A T H 33 G 32 . 

b. Oxmdicasm . Produced when an aqueous solution of indican 
is evaporated by heat, the indican, according to Schunck, being first 
converted, with separation of indiglucin, into indicanin, the latter, with 
absorption of oxygen, into oxindicanin, and this last, being resolved, 
with assumption of water, into oxindicasin and indiglucin: 

C 4( WH 23 Q 32 + 3HO = C :s NH 16 0- 3 + C 12 H 10 O 13 . 

It Is purified like oxindicanin, which it also resembles. The 

fe reci P itated wit]l e ^ess of acetate of lead ?) contains 
0~ 8 NH 16 0 2S ,4Pb0. ' 

c. Inclicasin. The liquid filtered from the lead compound of 
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oxindicasin, which contains excess of lead-acetate, jdelds, "when 
treated with a larg’e quantity of alcohol, a pale yellow precipitate = 
C^XBPO 33 , GPbO. The organic substance in the precipitate appears to 
be a mixture of inclicasin (winch, is related to osiiidieasin in the same manner 
as indicanin to oxindieanin) and oxindicasin in equivalent proportions, united 
with 8 at. water. (Schunck.) 

Decompositions. 1 . Indican decomposes even when gently warmed , 
and at a stronger heat swells up and emits vapours which condense 
to an oil solidifying partially in the crystalline form. — 2. When heated 
in aqueous solution it is resolved into leucine, indicanin, and indiglucin. 
The products formed during the evaporation are described above. — 8 . In contact 
with soda-ley or baryta-water , indican is resolved into indicanin and 
indiglucin: 

C 52 XH 31 0 34 + 2HO = C 4 °]SfH 23 0 24 + (y-B^O 12 . 

A solution of indican left for several days in contact with soda-ley, 
yields, with acids, indirubin, produced from the indicanin; after longer 
standing, indiretin is likewise obtained, and in some cases the latter is 
the only product. 

4 Indican is decomposed by dilute acids in the cold, and more 
quickly when heated. The decomposition is induced by tartaric and 
oxalic acids, as well as by mineral acids, less easily by acetic acid. 
Aqueous indican mixed with dilute sulphuric acid, becomes turbid on 
standing, and deposits blue flocks, the formation of which ceases after 
24 hours. The filtrate, after standing for some time, and still more 
when heated, deposits a brown powder, while leucine and indiglucin 
remain in solution, together with certain volatile products, viz., 
carbonic, formic, acetic, and perhaps propionic acid, which escape 
when the liquid is heated. 

The substance insoluble in water is a mixture of six different 
bodies. On exhausting it, first with cold, then with warm dilute soda- 
ley. indihumin , indifuscin , and indiretin are dissolved; the residue yields 
to alcohol, cl- or p-indlfulmn and indirubin , together with residues of 
indifuscin, while indigo-blue (xiii, 85) remains in solution. Instead of 
indifuscin, indtfuscone is sometimes obtained. Schunck gives the 
following formula:— 

a. Formation of indigo-blue or its isomer, indirubin, and of 
indiglucin: 

CssypyO 34 + 4HO = C 16 FH 5 0 2 + SC 12 H 10 O 12 . 

Part of the indigo-blue is said to split up into leucine, formic acid, and 
carbonic acid; 

C 16 KH 5 0 2 + 10HO = C 12 ]SrH 13 0 4 + C 2 H 2 0 4 + SCO 2 

b. Formation of a-indifulvin, indiglucin, and formic acid: 

+ 5HO - (P 2 KH 10 O 3 + 2C 12 H 10 O 12 + SC^O 4 . 

c. Formation of / 3 -indifulvin, indiglucin, formic acid, and carbonic 
acid: 

SC^H^O 34 i- 7HO = C^HPO 3 + 4C 12 H 10 O 12 + SOdFO 4 + 2C0 2 . 

B 2 
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cl Formation of indihumin, indiglucin, propionic acid, and carbonic 
acid: 

+ 4HO = C 20 NH 9 O 6 + 2 C^H 10 O 12 + C 8 H 6 0* + 2C0 2 . 

e . Formation of indifuscone, indiglucin, acetic acid, and carbonic 
acid: 

C 52 NTH 31 0 34 + 3HO = C--NH 10 O 5 + 2 C D H 10 O 12 + C l H 4 0 4 + 2C0 2 . 

/. Formation of in dire tin, indiglucin, carbonic acid, and water : 
C^NIPO 34 - C 36 NHy0 10 + C 12 H 10 O 12 + 4C0 2 + 4HO. 


Combinations . Indican dissolves in water with yellow colour. 

With Lead-oxide. — Neutral acetate of lead forms with alcoholic 
solution of indican, a sulphur-yellow precipitate which increases on 
addition of ammonia. Aqueous indican is precipitated only by an 
ammoniacal solution of the neutral acetate of lead. When alcoholic 
indican is mixed with a small quantity of alcoholic neutral acetate of 
lead, the dirty yellow precipitate removed, and excess of lead-acetate 
added to the filtrate, a light yellow precipitate is formed, which, after 
washing with alcohol, drying in vacuo, and afterwards on the water- 
bath, constitutes the lead-salts 1 and 2. The liquid filtered therefrom 
deposits,, on addition of a little ammonia, another precipitate, which 
after similar treatment constitutes the salts 3 and 4. (Schunck.) 



l. 

2 . 

3. 

4. 

e. 

. 20*45 ... 

.... 15*51 ... 

.... 19*21 ... 

. 18-17 

y. 

.... 0*79 . 

... 0 71 .. 

. . 0 82 ... 

. 0-72 

H. 

. 3*06 ... 

.... 

2*11 ... 

. 2*00 

o. 

. 16-47 ... 

.... 

17 58 .... 

. 17-12 

PhO. 

. 59-23 .. 

.... 68-73 .... 

. 60*28 .... 

.... 61-99 


100*00 . 

.... 

. 100*00 .... 

. 100*00 


After deduction of the Lead-oxide . 


52 C .. 49 60 

.. 2-22 

31 H . 4*92 

34 0 ... 43*26 

C 52 NTH 31 0 34 ... 100*00 


s * 1. 2. 3. 4. 

52 0 . 48*22 .... 50*15 .... 49*69 .... 48*36 .... 47*80 

N *. 2*16 1*93 .... 2*27 .... 2*06 .... 1«89 

53 H. 5*10 .... 5*05 5*31 .... 5-26 

36 0 . 44*52 .... 42*87 44*27 .... 45*05 


2HO .... 100*00 .... 100*00 100*00 .... 100*00 


Indican is soluble in alcohol and in ether. 






























INDICANIN, 


5 


Indicanin, 

C i0 iNH 23 O 24 = C 16 YH 5 0 3 ,2C 12 H 9 0 U . 

Schtjnck. PkiL Mag . [4] 15, 183; abstr. J . jpr. 74, 99 * 

Produced, together with indiglucin, by the reaction of aqueous 
alkalies or baryta-water on indican (see page 3 ) : 

C^NE^O 84 4- 2HO = + CPHTO 13 . 

Indican is left in contact with baryta-water; the liquid is precipi¬ 
tated with dilute sulphuric acid; and the filtrate is freed from excess 
of sulphuric acid by carbonate of lead, from lead by sulphuretted 
hydrogen, and evaporated in a stream of air at mean temperature. 
The residue is dissolved in alcohol; the solution is mixed with twice its 
volume of ether, which precipitates indiglucin; and the filtrate is left to 
evaporate. The residue frequently contains also products of decomposition* (p. 3) 
Yellow or brown bitter syrup. 

Heated on platinum-foil, it swells up strongly and leaves charcoal. 

— By dry distillation it yields a brown oil in which white needles form. 

— When boiled with acids, it yields indiglucin and indirubin, and if 
impure, likewise indiretin and indifuscin. Formation of indirubin:— 

+ 2HO = C 16 YETO 2 + 2C“H“O u . 

Gives off ammonia when boiled with soda-ley . 

Lead-compound . — Aqueous indicanin forms a slight precipitate with 
neutral acetate of lead ; from alcoholic indicanin, an alcoholic solution 
of neutral acetate of lead throws down a copious sulphur-yellow pre¬ 
cipitate, soluble in excess of the lead-acetate and precipitable by 
ammonia. 



at 100°. 


Seliunek. 

40 0 . 

... 240 ... 

.... 21-06 ... 

. 21-27 

jM . 

... 14 ... 

1‘22 

. 1-35 

23 H . 

.... 23 ... 

.... 2 01 ... 

. 2 09 

2i 0 . 

.... 192 ... 

. 16 88 ... 

.. 16-78 

6 PbO . 

. 672 . 

.... 5S*83 ... 

. 58-51 

CtryppO-AePbO , 

.... 1141 ... 

.... 100-00 

...... 100-00 


Indicanin dissolves in alcohol and in ether . 


Appendix to Indican and Indicanin . 

1 . IndiJiumin C 20 NH 9 O 6 . Perhaps identical with indigo-brown xiii, 
48). — Formation and Preparation of Indihumin and ih e m folio wing products. 
—Indican is heated with dilute sulphuric acid; the fioeks which sepa¬ 
rate are collected (the solution which runs off being preserved for 
the preparation of indiglucin, as described at page 302, vol. xv), 
washed with cold water, and treated first with cold, then with warm 
dilute soda-ley, which dissolves one portion, and leaves another con¬ 
taining a- and /Mndifulvin, indirubin, and indigo-blue. The alkaline 
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solution is precipitated with hydrochloric acid, the precipitate collected 
and washed, and treated with boiling ammonia, which dissolves incli- 
fuscin and indiretin, and leaves indihumin . The ammoniacal solution 
neutralised with acetic acid, yields a precipitate of indifuscin , and an 
additional quantity of this product is precipitated from the filtrate by 
alcoholic sugar-of-lead. The indiretin which still remains in solution is 
separated by ammonia in combination with lead-oxide, and contami¬ 
nated with indifuscin ; it is separated from the lead-oxide by treating 
the precipitate with acetic and then with hot hydrochloiic acid, and 
purified by repeated solution in alcohol, which leaves the indifuscin 
undissolved. 

The mixture of a- and /3-indifulvin, indirubin, and indigo-blue, in¬ 
soluble in dilute soda-ley, gives up to boiling alcohol everything 
excepting the indigo-blue. The purple-brown alcoholic solution mixed 
with ammonia and alcoholic siigar-of-lead, deposits residues of sub¬ 
stances soluble in soda-ley; and on separating these, then adding 
excess of acetic acid, distilling off the alcohol, and diluting largely 
with water, purple-brown flocks are obtained, from which, when purified 
with dilute soda-ley, a small quantity of cold alcohol extracts indifulvin . 
On boiling the residue with an alkaline solution of protochloride of tin, 
filtering hot, and exposing the filtrate to the air, a purple-red deposit 
Is formed, consisting of indirubin . This is washed with water and 
dissolved in alcohol. The portion insoluble in the alkaline solution is 
a mixture of indirubin and indifulvin. 

Indihumin is obtained but sparingly, and not on all occasions. It is 
a brown powder, containing 62*86 p. c. C., 7*19 N„ 4*71 H., and 
25*24 0 , answering tothe formula C 20 NH 9 0 * (calc. 62*82 0 ., *7*38 N , 4 71 
H., 25*14 0.)—Burns without melting when heated . —Dissolves in boiling 
nitric acid , forming a yellow solution, which, when evaporated, leaves 
an orange-yellow residue. — Insoluble in water and in alcohol , but dis¬ 
solves^ in aqueous alkalis , forming a brown liquid, from which it Is 
precipitated by acids. 

2 . Indifuscin and Indifuscone , C 24 XH 10 0* and C 32 NH 10 0 52 ? Produced 
most abundantly when the indican has been previously in contact with 
oxygen (see Oxindicanin p. 2). —Brown powder resembling indihumin; 
contains 59*4 to 67*5 p. c. C., 5*78 to 7*12 N., and 29*12 to 20*23 0., 
so that it appears to agree, sometimes with one, sometimes with the 
other of the formulae just given. — When heated , it emits vapours, with 
an odour of burning turf, and yields an oily distillate. Burns with- 
out fusion. — Colours chromic acid green; with boiling mtric acid, it 
yields oxalic and picric acids. Dissolves in oil of vitriol with brown 
colour, giving off sulphurous add when heated. — Insoluble in boiling 
water; dissolves easily in alcoholic ammonia , whence it is precipitated 
m brown nocks by acids; also in aqueous alkalis and alkaline cai bonate <?, 
and is precipitated therefrom by metallic salts. Sparingly soluble in 
boiling alcohol 1 J 


various composition as <%-indifulvin 
and >m<LfuIvm (C«NW). Brittle, friable, reddish- 

7 q-.in W f r( «. 1 T 9 0I \ ce ol>taille(i as ^-indifulvin containing- 

73 40 C., 8 1-. 2f., 5-39 H., and 13‘09 0 (ealc. 73-33 0., 7-77 N. 5-55 h. and 

R-iffi ?? other time as /3-indifulvin, containing 78-32 p. c. CL, 

8 56 N., 5 81 H-, and t -31 0. (calc. 78-80 0 ., 8-35 N, S-67 H , and 7 18 O.) 
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— Melts when heated, burns with flame and leaves charcoal. Heated 
in a glass tube, it gives off a strong-smelling vapour, condensing to a 
brown oil, which solidifies in the crystalline form. Dissolves in oil of 
vitriol with green-brown colour, and chars when heated. By ordinary 
nitric acid , it is scarcely attacked, even at the boiling heat; but it 
dissolves in fuming nitric acid, and is precipitated by water in orange- 
yellow flocks. By heating and evaporating the liquid, a yellow resin 
is obtained, together with crystals soluble in water, and different from 
oxalic acid. — Slowly decomposed by ch omic acid. — Does not dissolve 
in aqueous allalis , even at the boiling heat, or on addition of grape- 
sugar, or protochloride of tin. 

4. Indiretin . C 36 NH 17 0 10 . Dark-brown shining resin, which at 

100°—190°, contains, on the average 66*04 p. c. 0., 3*83 N., 5*57 H., and 
24*56 0. (calc. 66 05 C., 4 2S K, 5*19 TL, and 2i 4S O.) — When heated on pla¬ 
tinum foil, it melts, burns with a yellow, smoky flame, and leaves 
charcoal. By dry distillation it gives off strong-smelling vapours, and 
yields an oily distillate. Dissolves in oil of vitriol with brown colour, 
and chars when heated. With boiling* nitric acid , it forms resin and 
picric acid. — Dissolves easily in aqueous alkalis, and with brown colour 
in ammonia , being* precipitated therefrom by barytalime-, and silver-salts. 
Precipitated from the alcoholic solution by nevti al acetate of lead , and 
partially by cvpi ic acetate. 

5. Indirubin. C 16 XH 5 0 2 . Isomeric with indigo-blue (xiii, 35), and, 
perhaps, identical with indigo-red (xiii, 45). Obtained in small quantity 
by decomposition of indican, more abundantly from Indian woad-leaves, 
by immersing them in a boiling alkaline solution of protochloride of 
tin, the liquid then depositing indirubin on exposure to the ah. The 
product thus "obtained is purified by dissolving it in alkaline proto- 
chloride of tin, and treating it, after reprecipitation, with caustic soda, 
acids, and water, and then recrystallised from alcohol. — Long, purple, 
metallic-shining needles, which appear red by transmitted light, and 
when heated volatilize in red vapours and sublime. In the impure 
state, it is a brown-red amorphous powder. Contains 72*78 p. c. 0., 
10*50 N., 4*16 EL, and 12*56 0., agreeing with the formula C 16 XH 5 0 3 .— 
It dissolves with purple colour in oil of vitriol , and is partially precipi¬ 
tated therefrom bv water. — Cold nitric acid dissolves it with purple 
colour, but on applying heat, decomposition takes place, attended with 
formation of resin and piciic acid. — It is but slightly altered by a mix¬ 
ture of chromate of potash and dilute sulphuric acid, even at the boiling 
heat. — With chlorine under water, it forms a blue amorphous resin 
soluble in alcohol. Heated with soda-lime , it gives off an odour of 
benzoin, together with alkaline vapours, which partly condense to 
needles. — Insoluble in aqueous alkalis, but dissolves easily on addition 
of protochloride of tin or grape-sugar. — Prom the yellow-solution, acids 
throw down dirty yellow flocks, which acquire a purple colour on expo¬ 
sure to the air, and impart a fast purple dye to cotton-wool immersed 
in the liquid and afterwards exposed to the air. It is not precipitated 
from the alcoholic solution by ammoniacal sugar of lead. Its sulphuric 
acid solution imparts a fine colour to wool, cotton and silk. 



8 


GLUCOSIDES "WITH 18 AT. CARBON IN THE COPULA. 


Glucosides with 18 at. Carbon in the Copula. 

Phloretin. 

C 30 H M O“ = C 18 H 8 0 4 ,C 12 H*0 ! . 


Stas. Ann. Chim. Phys. 69, 8G7; Ann. Pharm. 80, 200. 

G. Eoset;. Ann. Phitnn. 84, 178; Pharm. Centr. 1850, 778; Compt. 
Chim. 1850, 806. 

H. Hlashyetz. Wien. Akacl. Her. 17, 382 ; J.pr. Chem. 67,105; Ann. 
Pharm. 96, 118. 

Formation. xt, 347. 

Preparation . When phlorizin is dissolved in dilute sulphuric (hydro- 
chloricj oxalic, or other) acid, and the solution is heated for some time 
to 90°, phloretin is deposited as a crystalline powder. It is purified 
by washing and recrystallisation (Stas). The complete decomposition 
of phlorizin requires many days’ digestion in the water-bath. 

Properties. White crystalline laminae having a sweet taste. Does 
not give off any water at 160°, melts at 180°, and decomposes at a 
higher temperature (Stas). 


30 C. 


. 65-69 ... 

Stas. 

. 6A73 .... 

Eoser. 

mean. 

. 65-19 

14 H . 

. 14 ... 

.... 5-11 ... 

. 5*33 ... 

.... 5-26 

10 O. 

. 80 .. 

.... 29*20 .. 

... 29 94 .. 

... 29-55 

(HBPO 10 . 

. 274 .... 

. 100 00 „ 

.... 100-00 ... 

. 100-00 


So, according to Streeter {Ann. Pharm. 71, 184). Stas gave the formula 
C 24 H? l O a ; Marchand CP-EPO 17 ; Liebig C 30 H 15 O 10 . Streeter’s calculation was 
founded on the experiments of Eoser (p. 14). 

Decompositions. 1. When pulverised phloretin is treated with Iromhie 
under ether, a mixture of ter- and quadri-bromhiated phloretin is pro¬ 
duced, which by renewed treatment with bromine, is wholly converted 
into quadiibromo-phloretin (Schmidt & Hesse, Ann . Pkarnu 119, 103). 

Bromine heated in excess with phloretin decomposes it, forming a 
kneadable mass, partly soluble in boiling water. The aqueous solution 
deposits on cooling: a. White interlaced needles, which melt between 
97° and 104°, solidify in the crystalline form on cooling, give off 
2*8 p. c. water at 90°, and then contain 31T p. c. carbon and 2*3 hydro¬ 
gen Pale reddish needles with 9*5 p. c. water, after removal of 
which at^ 95° they contain 24*4 p. c. carbon, and 1*7 hydrogen; both 
dissolve in ammonia-water with brown colour, changing to purple, and 
finally again to brown on exposure to the air. ‘When the crystals a and 
l are again treated with bromine-water, and the mixture is heated to 
expel excess of bromine, a solid mass is obtained on cooling, containing* 
21*1 p. c. carbon, and 1*2 hydrogen. Hence, Schmidt & Hesse regard 
a f hj and the mass obtained from them, as a mixture of mono- and tcr- 
bromophloroglucin (xv, 68 ). (Schmidt & Hesse, Ann . Pharm . 119,103.) 
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By clilorate of potash and hydrochloric acid, phlorctin is converted 
into a yellow resin, soluble in alcohol, the reaction not being attended 
with formation of chloranil (xi, 196). (Hofmann. Ann. JPhann . 52, 65.) 

2. Chromic acid converts phloretin into formic and carbonic acids 
(Stas). — 3. Cold dilute nitric acid dissolves phloretin, and decomposes 
it after prolonged action. Strong nitric acid decomposes it immediately, 
with evolution of carbonic acid and nitric oxide, and formation of oxalic 
acid and a dark brown substance. The latter dissolved in aqueous alkali, 
after washing with water, and precipitated by an acid, constitutes 
Stas’s pllloretic acid (different from the pliloretie acid of Hlasiwetz, xiii, 308), 
a flea-brown, velvety, uncrystallisable powder, containing, on the 
average 54*6 p. c. C., 3*76 H., 5*8 K., and 35*84 0. This pliloretie acid 

decomposes at 150° with evolution of nitric oxide; is converted by strong nitric acid 
into oxalic acid and a trace of bitter substance; dissolves in oil of vitriol vitli blood- 
red colour ; also in alkalis; is insoluble in water, and in dilute acids; but soluble in 
alcohol and wood-spirit. (Stas.) Mulder (J. pr. Chem. 32, 330) regards this body as 
aprocrenie acid containing ammonia; Stas gave the formula C 24 NH I0 O 12 ; Liebig 
C^XHPO 15 or C 24 NH 9 0 12 ; AVeltzien (Org. Verb. Braunschw. 1860, p. 492) regards it 
as nitropliloretin C^XH^O 10 .— 4. By boiling and evaporation with strong* 
potash-ley, phloretin is resolved into phloretic acid (xiii, 308) and 
phlorogincin (xv, 65). (Hlasiwetz.) — 5. Phloretin is not decomposed by 
potassio-cupric tartrate (Poser). 

Combinations. Phloretin is almost insoluble in cold, very sparingly 
soluble in boiling icater. It dissolves without decomposition in concen¬ 
trated acids (Stas). 

It absorbs ammonia gas, becoming hot, melting, and taking up 13*5 to 
14*18 p. c. of its weight of ammonia (3 at. =; 15*33 p. c. NH 3 ), with¬ 
out elimination of water. After saturation, the compound solidifies in 
the amorphous state. — The solution formed by pouring concentrated 
aqueous ammonia on phloretin, deposits, after^ a few seconds, small 
yellow shining grains, which give off ammonia when exposed to the 
air, or when their aqueous solution is heated, and precipitate metallic 
salts (Stas). 

Phloretin dissolves in aqueous alkalis without alteration, if not 
exposed to the ah*. In contact with the air, oxygen is absorbed and 
an orange-coloured body is foimcd, perhaps the same as that yielded 
by solutions of phlorizin in contact with the air. The solutions have 
a sweet taste (Stas). 

Lead-compound. — Phloretin does not give off water when heated 
with oxide of lead. — The compound is prepared by precipitating excess 
of phloretin-ammonia with basic acetate of lead, and drying the pre¬ 
cipitate at 140° in a current of air (Stas). 


30 0 . 

. 182 .... 

.... 22*89 .... 

.... 20 08 

14 H ... 

... 14 .... 

.... 1*76 .... 

.... 169 

10 0 . 

. SO .... 

.... 10-06 .... 

.... 9*93 

5 PbO.. 

. 519 .... 

.... 65-29 .... 

.... 6S 30 


C 30 H 14 O 10 ,5PbO . 795 . 100*00 ........ 100*00 


Silver-compound. — Nitrate of silver throws down from aqueous 
phloretin-ammonia a precipitate which, after washing and drying in 
the dark, contains 26*6 p. c. silver-oxide, and 73*4 p. c. phloretin, but 
is easily decomposible. (Stas.) 
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Phloretin dissolves in all proportions in hot cencentrated acetic acid , 
and separates in shining crystalline grains on cooling. — It dissolves 
easily in alcohol and wood-spirit , is nearly insoluble in cold, and sparingly 
soluble in boiling ether. (Stas.) 


Alpha-phloretin. 

C 66 H 32 0 28 _ c is H 8 0 4 ,4C 12 II 6 G 6 . 


Hlasiwetz. Ann. Pharm. 119, 199. 

Not named by Hlasiwetz. — Belongs to Bertlielot’s quaclnsaccharides (xv, 318). 

A mixture of phloretic acid (xiii. 308) and dry phloroglucin (xv. G5) 
heated to 150° in an air-bath, melts together, and gives np water. If 
kept for six hours between 1G0° and 180°, it deposits a granular mass, 
and ultimately becomes quite solid. The brown mass, when boiled 
with water, dissolves slowly, and the solution, even before it is quite 
cold, deposits crystalline scales, which may be purified by washing 
with warm water, and recrystalhsation from boiling water, with help 
of animal charcoal. 

Nearly colourless microscopic laminae, having a rough taste, with 
sweetish after-taste. Neutral. Unalterable at 150°. Colours aqueous 
sesquichloride of iron violet. 


66 C . 

. 396 ... 

. 60*73 .... 

Hlasiwetz. 
.. 60 06 

32 H. 

. 32 ... 

. 4*91 .... 

. 4*99 

28 O. 

. 224 .. 

. 34 36 ... 

. 34 95 

OTBTO* .... 

.... 652 .... 

. 100*00 .... 

. 100*00 


QuadribromopMoretin. 
C 3° Bl 4H 10 0 10 = C I8 BrH y 0 4 ,C 1 »BiflaP0 8 f 


O. Schmidt & Hesse. Ann. Pharm. 119, 103. 

Formation and Preparation . 1 . When finely pulverised phloretin 

is covered with ether, and bromine added to the mixture cooled from 
without, the bromine is absorbed, with evolution of heat, and a mixture 
of ter- and quadri-bromophloretin is formed, which, after removal of 
the ether and the resulting hydrobromic acid, may be completely con¬ 
verted into quadri-bromophloretin by renewed treatment with bromine 
at a gentle heat. The product is boiled with water ; the residue is 
dissolved in boiling alcohol; the solution precipitated with water; and 
the pale yellow crystalline precipitate is purified by boiling with weak 
and recrystallisation from boiling alcohol. — 2. Phlorizin treated with 
bromine under ether likewise yields quadri-brimophloretin, a mixture 
of mono- and poly- bromophloro-glucin being formed at the same 
time. 
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Properties. Small, pale, yellow needles, which do not lose weight 
at 100% are decolorised by animal charcoal, but soon turn yellow 
again. 

Schmidt k Hesse. 

Crystals. mean. 

30 C. ISO . 30-51 . 30-35 

4 Br. 320 .. 54'23 . 54-00 

10 H. 10 1-69 ........ 1-95 

10 0. 80 . . 13*57 . 13-70 

O3°b^H 10 O 10 . 590 100-00 . 100*00 

Melts between 205° and 210°, acquiring at the same time a dark 

red colour, and decomposing with effervescence. — It dissolves, with 
yellow colour, in aqueous ammonia and soda, the ammoniacal solution 
turning brown after a while. In boiling lime-water it turns violet, 
and forms an amorphous violet substance. 

Insoluble in boiling water, sparingly soluble in boiling alcohol , easily 
in ether. 


Phlorizin, 

C 42 H 24 Q 20 = 0 12 H 10 0 10 ,C 30 H u 0 10 . 


L. be Koninck. 21 e moire sur le phloridziu , Louvain, 1886; abslr. 

Ann. Pharm. 15, 75, and 258; J. pr. Chem. 8, 88. 

Stas. Ann. Chim. Phjs. 69, 367; Ann . Pharm . 80,192; J. pr. Chem . 
17, 273. 

Mulder. J. pr. Chem. 17, 299 and 304; 18, 256; 32, 330. 

G. Boser. Ann. Pharm. 74, 178; Compt. chim. 1850, 306; Pharm . 
Centr. 1850, 778. 

Also Phlorrhizhi and Phloridzin, from (pkotog hark and pi%a root. Discovered by 
De Koninck and Stas in 1835. 

Sources. In the root-bark of the apple, pear, cherry, and plum tree, 
less abundantly in the bark of the stem and branches (De Koninck). 
In the bark of the bird-cherry tree (Boullier, J. Chim. med. 17, 520). 
Also in the leaves of the apple tree (Diehl, Jahrb.pr. Pharm. 2, 140), 
but not in the bark of the almond, peach, apricot, or nut tree (De 
Koninck). In the root-bark of the red currant tree, Eng (Pharm. 
Viertelj. 3, 9) found a bitter extractive matter, which, according to 
Wittstein, appears to agree with phlorizin. Old apple trees, no longer 
capable of bearing fruit, likewise contain phlorizin ; but the root-bark 
of trees which have been dead for some time, contain but little of 
it, and that of partly decayed trees none at all (Diehl, Jahrb. pr. 
Pharm. 2, 143). The root-bark collected in Januaiy contains more 
than that which is collected in February or in the spring, when the 
sap appears to carry the phlorizin from the root into the leaves 
(Diehl, RepeH. 66, 225). Little or no phlorizin is obtained from the dry 
root-bark (De Koninck). 

Preparation. Most advantageously from the root-baric of the apple tree , 
which contains less colouring matter than that of other trees . 1. The fresh 
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bark (which, turns red if left exposed to the air, and should therefore 
be immersed in water as soon as it is peeled oh) is twice boiled with a 
quantity of water sufficient to cover it, the decoction then poured oh 
and left to itself for 24 to 36 hours; it then deposits phlorizin in crystals. 
The mother-liquors yield an additional quantity, but impure. De 
Koninck boils for 4 or 5 hours, then a second time for 1 to 2 hours; 
according to Boullier (J. Clam. med. 13, 184 and 366), lialf-an-hour’s 
boiling is sufficient, longer boiling yielding a less pure product. — 
Phlorizin may be obtained from the leaves of the apple tree, after pre¬ 
cipitating the decoction with alcohol, whereby gum and malate of 
lime are obtained. (Diehl.) 

2 . The fresh root-bark is covered with weak alcohol, and heated 
for 7 or 8 hours to 50° or 60°; the liquid then decanted, the residue 
twice treated with alcohol; the whole of the tinctures subjected to 
distillation, and the residue cooled; phlorizin then crystallises out. 
(De Koninck.) 

Purification. By recrystallisation with help of animal charcoal. 
Or, according to Poser, the crude phlorizin is dissolved in hot water; 
the liquid boiled with a little gelatin, whereupon the foreign bodies 
settle down as a viscid brown mass, on the sides of the vessel; and 
the decanted liquid is mixed with a small quantity of alum and neu¬ 
tralised with chalk, which throws down the remaining impurities, 
together with the alumina. The filtrate then yields nearly colourless 
crystals, which may be completely purified by addition of a few drops 
of solution of basic acetate of lead, and re crystallised from water 
slightly acidulated v r ith acetic acid. — Impure phlorizin is easily 
decolorised by chlorine. (TTeigand, Jahrb. pr. Pharm . 1, 83.) 

The fresh root-bark of the apple-tree treated by the first method 
yields 3 p. c., according to the second, 5 p. c. phlorizin (De Koninck). 
Diehl, by the first method, obtained from the root-bark of a very old 
tree, 1*4 p. c,; from the leaves of the apple tree, about T \ p. c, 
phlorizin. 

Properties. Crystallised phlorizin heated to 100° gives off water, 
and is converted into anhydrous phlorizin, which melts at 100° (De 
Koninck), at 106°, and completely at 109° (Stas) to a colourless 
liquid, which, when further heated to 130°, hardens again to a mass 
resembling gum-arabic. It melts again between 158° and 1G0°, but 
suffers no loss of weight even at 185° (Stas). Phlorizin melted at 
106° and solidified at 130°, crystallises unaltered from solution in 
water; that which has been melted at 160°, still yields with acids and 
lead-oxide, the decomposition products of phlorizin, hut it no longer 
dissolves readily in water, and separates from its solution without 
crystalline form. To obtain it crystallised again, the solutions must 
either be boiled or left to evaporate spontaneously. (Stas). Similar 
results were obtained by De Koninck. — Phlorizin, after dehydration, 
does not absorb water from moist air (De Koninck). Phlorizin tastes 
sweetish at first, then bitter, finally astringent (De Koninck); first 
pungeatly sweetish, then persistently, but not intensely bitter, and 
with scarcely perceptible astringency (Geiger); not at,all astringent 
(Buchner). Tastes indistinctly bitter, then sweet (Stas). Inodorous, 
neutral.—Molecular rotatory power to the left; [a]r for crystallised 
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phlorizin = 39*98° (Bouehardat, Compt. rend . 18, 299). See also 
Wilhelmy, Lieb . Ropp’s Jahresb. 1850, p. 176. 





Petersen. 

Erdmann. 

Erdmann & 


Dried. 




Marchand. 

42 C . 

.. 252 . 

.... 5T--79 .. 

. 56-15 ... 

. 56-90 ... 

. 56*31 

24 H .. 

.. 24 . 

ool .. 

. 5 81 ... 

. 5*89 ... 

..... 5*61 

20 O . 

.. 160 ..., 

.... 36-70 .. 

. 38*04 

. 3721 ... 

. 38*08 

O-H^O 20 .. 

.. 436 .... 

.... 100*00 

. 100*00 .. 

. 100 00 ... 

. 100*00 



Marchand. 

Mulder. 

Stas. 

earlier . 

later. 

mean. 

at 100°—160°. 

56*37 

. 56*89 . 

. 56 6S ... 

. 57*47 

5*55 

. 5*88 . 

. 5*74 ... 

. 5*67 

33*08 

. 37*23 .... 

. 37-58 ... 

. 36*86 

100*00 

. 100*00 . 

. 100*00 ... 



Earlier formula : CTDO 4 (Petersen, Ami. JPharm. 15,178) ; O'ETO 7 (Erdmann, 
J. pr. CJiem. 8, 100) ; C-^IP’O 14 (Erdmann & Marchand, J. pr. Chem. 15, 305) ; 
C l -H 7 O f * (Marchand, J. pr. Chem. 16, 357) ; C 21 H 13 0 10 (Mulder, J. pr. Chem. 17, 
299; and Marcliand, J. pr. Chem. 17, 30S) ; 0*-HTO“ (Stas); C«H- 5 0^ (Liebig, 
Ami. JPharm. 30, 217 ; Berzelius, Jahresb. 19, 535 ; Poser). This last formula 
differs from that of Streeter {Ann. Pharm. 71, 1S1), now universally adopted, only 
by containing 1 at. hydrogen more. 


Decompositions. 1. Phlorizin which has been melted at 160° begins 
to boil briskly at 200°, giving tip water and being converted into a dark- 
red substance, and decomposes completely at about 350°. Crystallised 
phlorizin, thus treated, loses, on the whole, 15*3 p. c. water (Stas). 
(8 at = 15*25 p. C. IIO). Phlorizin boils at 177°, decomposes at 197°, giving 
off at the same time, a small quantity of benzoic acid (? dm.) pyroaeetic spirit, car¬ 
bonic acid, and a brown heavy oil (De Eoninek). 

The body produced with loss of 16*3 to 16*5 p.c. water, on heating (crystallised) 
phlorizin to 235°, is Mulder's Jtufin or RidiYui , which, according to him , i*s allied to 
the product obtained by tbe action of oil of vitriol on phlorizin, and to the bodies 
formed under similar circumstances from salicin (xv, 434), and differs from these 
several bodies only by the amount of water winch it contains. — "When phlorizin is 
heated in the oil-bath to 190°, it begins to effervesce, from escape of aqueous vapour, 
and in half an bom* the residue assumes the appearance of a resin having a fine red 
colour, Mulder’s riifin, which is brittle, friable, soluble with deep orange colour in 
alcohol, but insoluble in ether. This resin is chs&olved and decolonsed by boiling 
water, the solution becoming milky as it cools. It is insoluble in hydrochloric acict 
dissolves in warm nitric acid, with decomposition, and in oil of vitriol, with formation 
of Mulder’s rufisulphuric acid (see below), which is decolorised by water, but forms 
with lime a red soluble salt = C 14 H70 •>, CaO,23 O 3 . It dissolves with fine red colour 
in aqueous ammonia and potash, and is precipitated by dilute sulphuric acid. This 
rufin contains, according to Mulder, 61*18 p.c. C., and 5*25 H., corresponding to the 
formula C 14 H 7 0 5 , and is formed as represented by the equation : 2C 21 H 15 0 12 (Mulder’s 
formula for crystallised phlorizin) = 3C 14 H70* 5 + 9HO. The numbers calculated 
from Mulder’s analyses (or in consequence of misprints?) are 59*59 and 60*45 C., 
5*24 H.; the formula C 42 B~°0 16 requires 63 p.c. C., and 5 H. (Eh.) 

2 . Anhydrous sulphuric add colours phlorizin yellow, then brown, 
and chars it without giving* off sulphurous acid (De Koninck). Oil of 
vitriol decomposes it, with carbonisation, and forms a red solution (De 
Koninck). Crystallised phlorizin, on which oil of vitriol is poured, 
turns yellow, and water then produces a white precipitate (Buchner); 
if the temperature rises to 30°, the mixture turns red, but is decolor- 
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ised by water. Phlorizin treated with oil of vitriol at 60° to 70°, no 
longer loses its red colour on addition of water, being converted into 
Ruji- or Rut Hi-sulphuric acid (Mulder). 

If the red solution obtained by the action of oil of vitriol on phlorizin at 30° be 
diluted and neutralized -with chalk, alcohol throws down from the red-brown filtrate 
a gelatinous precipitate of rufisulphate of lime, containing 29 01 p.c. C., 3'4 H., 
30*11 SO 3 and 14 52 CaO, and resembling the salt obtained in like manner from 
sahcm. Mulder estimates the carbon higher, supposing that some of the carbonic 
acid remained with the lime, and gives the formula 2C 14 H70 5 .S0 3 ,2Aq + 3CaO.SO 3 . 
The snne salt is obtained, according to Mulder, by the action of oil of vitriol on the 
rufin formed from phlorizin by heat. 

Dilute sulphuric acid (also phosphoric, hydriodic, hydrochloric acids) 
dissolves phlorizin in the cold without alteration (De Koninck, Stas). 
Aqueous sulphuric acid of the strength of 1 per cent, does not alter 
the rotatory power of the solution in 48 hours (Bouchardat). The 
solution, heated to 80° or 90°, becomes turbid, and deposits crystalline 
phloretin (p. 8) while glucose remains in solution (Stas): 

C 42 H 24 0 20 + 2HO = C 30 H 14 O 10 + C l -W 2 O u (Strecker). 

Respect ‘ng the sugar produced in this reaction, see sv, 317. 

When 1 gr. dried phlorizin is heated over the water-bath with 20 
gib. water and 50 drops of dilute sulphuric acid, the maximum quantity 
of sugar, amounting, on the average,® to 41*76 p. c., is formed in four 
days, 60-46 p. c. phloretin being* separated at the same time (Roser) 
(calc. 11 2b p. c. O-JJAO 3 - and 62 Si phloretin). 

3 . String nitric acid acts immediately on phlorizin, evolving nitrous 
gas and carbonic acid, and producing oxalic acid, together with a 
dark-red substance, Stas’s phloretic acid (p. 9), which remains undis- 
solved. Strong nitric acid produces a black-brown resin, which dis¬ 
solves with dark red colour when the liquid is heated, and disappears 
on further boiling, with decoloration and evolution of nitrous gas 
(Petersen). Dilute nitric acid dissolves phlorizin at first but without 
alteration, forming a pale yellow solution, which, if left overnight, 
deposits a yellowish precipitate. A mixture of aqueous phlorizin, 
with a small quantity of dilute sulphuric acid, slowly turns brown, 
and yields a dark brown jelly (De Koninck). According to Buchner 
(Repert . 66, 224), a solution of phlorizin in nitric acid deposits, on 
standing, slender, needle-shaped crystals, sparingly soluble in water 
and alcohol, and neutral after washing. 

4. Strong hydrochloric acid converts phlorizin into a dirty red, 
amorphous substance without dissolving it (De Koninck). 

5. When phlorizin Is triturated with ^ of its weight of iodine , a 
greyish violet mass is formed, from which water separates black flocks. 
(Vogel, W. Br. Arch . 16, 155). — When phlorizin is covered with ether 
and bromine is dropped into the liquid, as long as it is decolorised 
thereby, the phlorizin dissolves completely; and on evaporating the 
solution, boiling the residue with dilute sulphuric acid (to decompose 
phlorizin), and recrystallising, quadribromophloretin (p. 10) is obtained. 
(Schmidt & Hesse, Ann. Pkarm. 119, 105). — Chlorine, bromine and 
Iodine evolve heat from dry phlorizin, and convert it into a brown 



PHLORIZIN. 


15 


viscid resin; aqueous chlorine added to aqueous phlorizin forms a 
yellow precipitate (De Koninck).— When phlorizin is treated with 
chloride of lime , carbonate of lime and resins are formed, but neither 
ckloranil, nor a volatile oil, nor crystals (Stenkouse, Ann. Pharm. 55, 
4). Aqueous chloride of lime colours aqueous phlorizin light yellow 
at first, brown after some days, without precipitation (Be Koninck). 
With chlorate of potash and hydrochloric acid , phlorizin behaves like 
phloretin (Hofmann, p. 9). Phlorizin distilled with sulphuric acid 
and bichromate of potash, does not yield any oil analogous to sali- 
cylous acid (Mulder); but it yields formic acid (Strecker). 

6. Phlorizin, saturated with ammonia and exposed to the air in the 
moist state, acquires successively an orange-red, purple-red, and dark 
blue colour, and is converted into phlorizem-ammonia (p. 16). By the 
continued action of the air, and especially of oxygen-gas, the blue 
compound is destroyed, and converted into a brown-red bitter sub¬ 
stance, sparingly soluble in water (Stas). On evaporating the 
brown-red solution, redissolving, and precipitating with neutral acetate 
of lead, the nearly colourless filtrate exhibits the reactions of sugar, 
and leaves, after removal of the lead-oxide, a hygroscopic insipid 
mass, which burns with the odour of sugar (IHasiwetz, Ann. Pharm. 
119,211). — 7. Boiling potash-leu of 45° B., forms with phlorizin a 
black acid, acting, in fact, like an acid, and producing glucose, and 
then further decomposing this substance. — This solution of phlorizin 
in dilute aqueous alkalis rapidly absorbs oxygen from the air; changes 
from yellow to red-brown; loses its original alkaline reaction, and is 
found to contain carbonic acid, acetic acid, and a red-brown colouring 
matter (Stas). — 8. On distilling phlorizin with lime , the same pro¬ 
ducts are obtained as in the dry distillation of phlorizin per se , but 
neither benzoic nor carbonic acid (De Koninck). — 9. Phlorizin does 
not reduce potassio-cnpric tartrate (Roser). Mixed with cupric sul¬ 
phate and potash-ley, it forms a green precipitate, which is coloured 
blue by excess of potash without dissolving, and when heated tons 
green, and finally brown (Lassaigne, J. Chim. med. 18. 417). 

10. Xo sugar is funned by entuhin . (Roclileder, Wien. Alcad. Ber. 
24, 32). 

Combinations. — With Water . Hydrated Phloretin. White silky 
needles often united in radiate groups; by slow crystallisation from 
dilute solutions it is obtained in large flattened needles having a 
pearly Lustre (De Koninck, Stas). Sp. gr. 1*4298 at 19° (De Koninck). 
Gives off water of crystallisation at 100°, more quickly at 110°, 7 p. c. 
(De Koninck) ; 6*82 (Erdmann and Mareliand); 7*7 (Marchand) ; 7*89 
(Mulder); 7*8 p. c. (Stas). 4 at. = 7-63 p. e. HO. 

Mulder. Mareliand. Stas. Roser. 

Crystallised. mean. mean. 


42 C . 252 .... 53-39 .... 52-53 ... 52 75 .... 53'24. .... 53'95 

28 H. 28 .... 5-93 .... 6 08 .... 632 .... 6'12 .... 6-17 

24 O. 192 .... 40-68 .... 41-39 .... 40-93 .... 40-64 .... 39 88 


C c H? 4 O ai + 4aq. 472 .... lOO'OO .... lOO'OO .... XOO'OO .... lOO'OO .... 10-000 

Crystallised phlorizin dissolves in 833 pts. water at 22° (De Koninck) 
in 1016 pts. cold water (Boullier). It dissolves very abundantly in 
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■water of 50°, and in all proportions in boiling water (De Koninck), 
The solubility is not perceptibly increased by addition of dilute acids 
(Boullier). 

With Ammonia . — Crystallised phlorizin absorbs 10 to 12 p. c. 
ammonia-gas, melting at the same time and solidifying to a colourless 
mass, which is unalterable in dry air, but in contact with moist air 
forms phlorizein-ammonia (Stas).—Phlorizin dissolves easily in aqueous 
ammonia, and is precipitated by acids (De Koninck). From the 
solution, which turns yellow in 24 hours, no phlorizin can afterwards 
be separated (Boullier). 

Phlorizin dissolves easily in aqueous potash and 'soda, forming a pale 
yellow solution, which does not decompose if kept from contact with 
the air, and still yields phlorizin with acids, even after standing for 
eight months (Stas). 

Barium-compound. — A solution of phlorizin in wood-spirit is pre¬ 
cipitated by baryta also dissolved in wood-spirit, the precipitate is 
washed with wood-spirit, then pressed, and diied out of contact 
with the air. When thus prepared, it retains a small quantity of 
wood-spirit, and contains, on the average, 30*01 p. c. BaO; the 
organic substance exhibits the composition of dried phlorizin (Stas). 
2C^B:- 4 £P 3 5BaO = 30*45 p. c. BaO. 

Strontia also unites with phlorizin. 

Calcium-compound. — "When phlorizin is added to milk of lime, the 
lime dissolves through the medium of the phlorizin. On evaporating 
the solution in vacuo, there remains a yellow mass, containing, on the 
average, 15*03 p. C. lime (Stas). Therefore C 42 H 24 O- 0 ,HO,3CaO 3 calc. 15’85 
p. c. CaO. (Liebig.) 

Lead-compound. — Aqueous phlorizin is precipitated by basic acetate 
of lead, but not by the neutral acetate (De Koninck). From a 
mixture of phlorizin and oxide of lead heated to 140°, unaltered 
phlorizin may be separated by hydrosulpliuric acid (Mulder). When 
basic acetate of lead is poured into aqueous phlorizin, so that a large 
quantity of the latter may remain in excess, and the precipitate is 
washed and dried, it contains from 59 to 60 percent. PbO; but at lower 
temperatures, precipitates are formed, containing between 55 and 60 per 
cent, of lead-oxide. The pale yellow precipitate even when diied at 
140° in vacuo or in a stream of dry ah, still retains water, which does 
not go off completely below 170°, at which temperature the residue 
exhibits a deep yellow colour, and contains, on the average, 24*81 
p. c. 0., 2T3 PL, 59*82 PbO., and 13*24 0. (Stas.) Mulder found 62*13 
p. c. PhO. 

Aqueous phlorizin is not altered by feriovs sulphate. With ferric 
sulphate, it forms a yellow-brown precipitate; with ferric chloride it 
forms a dark brown-red liquid, but no precipitate (De Koninck). The 
colour disappears on addition of ammonia (Mulder). The aqueous 
solution of the calcium-compound of phlorizin dissolves cupric hydrate 
(Stas). Mercuric chloride and nitrate of silver do not alter aqueous 
phlorizin (De Koninck). 

Phlorizin dissolves easily at all temperatures in ivood-spivit and in 
alcohol (De Koninck, Stas), in 2 pts. alcohol it forms a frothy liquid. 
(Boullier.) Water precipitates the aqueous solution. Phlorizin dis- 



mlohizeiN, 


i? 


solves very easily in strong acetic acid , and is precipitated therefrom 
by alkalis (De Koninck). — It dissolves very sparingly in ether 
whether cold or at the boiling heat, but easily in ether-alcohol 
(Stas). It is not precipitated from its aqueous solution by gelatin 
(De Koninck). 


Plilorizem. 

C 42 N 2 H 30 O 2S ? 


Stas. Ann . Chim. Phgs. 60, 390 ; Ann. Pharm. 30, 206. 

Produced when the compound of phlorizin with ammonia is exposed 
to the ah in the moist state, till it acquires a dark blue colour (Stas). 

C«E*Ky» + 2NH 3 + 60 = CTOPHW* (Streaker). 

As this reaction, must be attended with elimination of water, Weltzien (Organ. Perl 
Braunschweig, 1860,493) supposes that phlorizein contains 4 at. water. The behaviour 
of phlorizin to ammonia (p. 15) renders it doubtful whether phlorizein still contains 
the radical of glucose (Hlasiwetz, Ann. Pharm. 119, 210). See also the reaction of 
phloroglucin with ammonia in contact with the air (xv, 67), in which similarly 
coloured bodies are formed. 

A number of capsules covered at the bottom with a thin layer of 
moist phlorizin, are placed above a dish containing a dissolved 
ammonia-salt; lumps of potash are thrown into this solution, and the 
whole is covered with a glass bell-jar, the edge of which dips into 
water, so that the air in the interior is kept moist. After 4 or 5 days, 
the liquid being stirred and fresh lumps of potash thrown in every 
dayq the phlorizin is converted into a thick, nearly black, syrup, which, 
besides phlorizein, likewise contains phlorizin either unaltered or com¬ 
bined with ammonia, and, especially on the edges of the capsules, 
a brown-red bitter substance resulting from the decomposition having 
gone too far; this must at once be carefully removed, as it could not 
be separated afterwards. The remainder of the product is placed 
in vacuo over oil of vitriol, to expel the excess of ammonia, then 
suspended in a little water, and dissolved in a large quantity of alcohol, 
which dissolves phlorizin and an extractive substance, and separates a 
precipitate of a fine blue colour. The latter is washed with alcohol, 
pressed between paper, and well-boiled with alcohol to remove foreign 
matters. On dissolving the phlorizein-ammonia thus obtained in the 
smallest possible quantity of water, and mixing it by drops with 
alcohol, acidulated with acetic acid (carefully avoiding an excess of 
the latter), phlorizein separates, and may be washed with strong 
alcohol. 

Properties . Solid, amorphous body like a red resin in the mass, and 
having a shining fracture. In splinters it is transparent, with red 
colour. In powder it resembles orcein. Has a slightly bitter taste. 
Not fusible. 

VOL. xvi. c 
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42 C ............... 

.... 252 .... 

... 48*65 .... 

Stas. 

mean. 

.... 48*3 

2 N . 

. 28 ..... 

.... 5*40 .... 

.... 5*2 

30 H . 

. 30 ... 

.... 5*79 .... 

.... 5*7 

26 0 . 

. 208 . 

.... 40*16 .... 

.... 40*8 

C^H^O 26 . 

. 518 .... 

.... 100*00 ... 

.... 100 00 


Stas proposed tie formula C 64 N 3 H' a 0 43 . Streeter (Ann. Pharm. 74,187), the onf 
above given. 

Decompositions . 1. Phlorizem decomposes when heated , without 

melting or volatilising.—It is instantly decomposed by chlorine . ^ In 
contact with alkalis and air, it loses its red colour, and is converted into 
a brown substance. 

It dissolves in boiling water with red colour, less easily in cold 
water. 

Phlorizem-ammonia. — The blue substance obtained as above. — If 
it be dissolved in a small quantity of ammonia, after being* washed 
with aclohol, and the solution evaporated under a glass jar in tl\e 
neighbourhood of sticks of potash, it remains in the form of a solid 
amorphous purple blue substance, with coppeiy reflex, having a bitter 
ammoniacal taste, and unalterable in dry air,—gives off ammonia and 
water when heated. — It is instantly decolorised by chlorine. Strong 
acids, with the exception of nitric acid, dissolve the compound with 
blood-red colour, alkalis separate ammonia from the solutions, without 
destroying the colour. The easily formed, splendid blue solution of 
the compound in water, gives off ammonia when heated, and deposits 
red phlorizei’n; likewise on addition of dilute acids. It is instantly 
decolorised by kydrosulphuric acid, hydrosulphate of ammonia, or 
staunite of potash, but turns blue again on exposure to the air.— 
Contains from 44*66 to 45*45 p. c. C., 6*26 H., 6.50 N., and oxygen. 

Liebig (Ann. Pharm. 30, 22 2) gave tbe formula C 42 ]V 2 II 20 O 2G ,yH 4 O, which, accord¬ 
ing to Streeker’s formulae, should contain 1 at. hydrogen more ( = C 12 h T Ti? 4 0- 7 ), and 
would then require 46*32 j>.e. C., M2 N. and 6*25 H. 

Hydrate of alumina immersed in aqueous phlorizein-ammonia, 
turns blue, decolorises the liquid, and sets ammonia free. 

Lead-compound of Phlorizem . — From the ammonia-compound, basic 
acetate of lead throws down a precipitate, which, after drying in vacuo, 
contains on the average, 30*71 p. c. lead-oxide (Stas), answering, 
according to Strecker, to the formula C 42 N 2 H 28 0 24 ,2Pb0 (calc. 30*9 p. c. 
PbO). 

Aqueous phlorizein-ammonia precipitates zinc- and iron salts . 

Silver-compound. — Thrown down from the ammonia-compound by 
nitrate of silver, as a blue precipitate, which is decomposed by washing 
with water, and when dried, after being pressed, at mean temperature, 
exhibits a pitch-black colour. When thus prepared, it contains from 
36*89 to 37*57 p. c. C., 3*9 to 4*4 IL, 4*25 N., and 21*66 to 22*75 Ag. 
(Sta*U 6 

Phlorizem scarcely colours mod spirit , alcohol , or ether . 
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JEsculin. 

Q43H-4Q26 _ c is H 4 0 6 , 2 C 12 H 10 O 10 * 


Mixor (1831). Br. Arch . 38, 130; Jahresber . 16, 274. 

EAlrruner, Bejkrt. 44, 211. 

J. B. Tko3DISDorff. Arc/*. Phcirm. 14, 189; Jahresber. 16, 283, 

Bochleder & Schwartz. TlVew. Abaci. Ber. 10, 70; Ann. Pharm. 87. 

186 ; J . pr. Chem. 59, 193 ; abstr. Pharm . Centr . 1853, 305 ; A r . J", 

Pharm. 23, 474; W. Am?. C'Ahm PAys. 38,373; Chem. Gaz . 1853. 

301.—JPTem Abaci. Ber. 11, 334; J. pr. Chem . 60, 291; abstr. A?z?z. 

Pharm. 88, 356; Pharm. Centr . 1853, 728. 

Zwexger. Amz. Pharm. 90, 63; Pharm . Centr. 1854, 489; J. pr. 

Cta. 62, 282; Chem. Gaz. 1854, 301. 

Bochleder. Wien. Abaci. Ber. 13, 169; J. pr. CAem. 64. 29; Pharm. 

Centr. 1854, 722. — Wien. Ahead. Ber. 16, 1; J.pr. Chem. 66, 208. 

— Wien. Abaci. Ber. 20, 351; J.pr. Chem. 69, 211 ; Chem. Centr. 

1856, 869. — Wien. Abaci. Ber. 23, 1; J.p>r. Chem. 71, 414; Chem. 

Centr. 1857, 358. — Wien. Abaci. Ber. 24, 32. 

Schillerstoff (Taab); Bicolor m (Martrus) ; Bolyclirom (Ehstner). Bsculine. — 
Prisckaiarm ( Crell. Chem. J. 5, 5) observed that the infusion of horse-chestnut bark 
is iridescent; Remmler (Taschenb. 1785. 124) endeavoured to isolate the iridescent 
principle, and appears to have obtained tolerably pure cesculin. Subsequently eeseulin 
was regarded as a salifiable base, or its separate identity was doubted, till Raab 
( Kastn. Arch. 10, 121) discovered it anew, and Minor obtained it in the pure state. 
— On Premy’s acicle esculiqiie, see xvi. 

Soui'ces. In the bark of the horse-chestnut Aesculus Hippocastanum 
(Randbuch, viiL Phytochemie , 25.) Most abundantly in March, before 
the opening- of the buds (Jonas). — In Tamarix gallica (ibid 35), espe¬ 
cially in the fresh flowers (Landever, Bepert. 33, 377; 84, 72). 
Whether the -fluorescence observed by Loseke (Rat. med. 162) in the 
infusion of privet by Frischmann in that of logwood, and by K olde 
(Crell. Chem. J. 5, 5) in that of red sandal-wood and of quassia-wood, is 
due to the presence of Eeseulin, is a point not yet investigated. Similar 
remarks apply to the fluorescent substance, which, according to Brandis 
(Br. Arch. 38, 130) exists in angelica root, and in Semen Stramonii , and 
according to Bichter (J. pr. Chem. 11, 30), in Baclix Belladonnas .— The 
fluorescent principle of the bark of Fraxinus ornus (Handbuch y viiL, 
Plu/tochem. 48) appears to be fraxin. 

f According to G. G. Stokes (Chem. Soc . Qu. J. 11,17), the barks of 
the various species of Aesculus and Pavia contain two fluorescent sub¬ 
stances, viz., aesculin, which exhibits a sky-blue, and paviin, which 
exhibits a blue-green fluorescence; the former predominates in Aesculus , 
the latter in Pavia. Paviin bears a very close resemblance to sesculin, 
but is distinguished from it by much greater solubility in ether, f 

Preparation. — Ten pounds of pulverised horse-chestnut bark is 
digested with six times the quantity of alcohol of 80 p. c., the liquid 
boiled up and filtered hot, and the residue again treated with half the 
quantity of alcohol. After £ of the alcohol has been distilled off from 
the tinctures, the residue is left to itself for some weeks in an open 

c 2 
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dish; it then deposits impure sesculin. This crude product, after being 
freed by ice-cold water from adhering colouring, and pulverulent par¬ 
ticles, and from extractive matter, is repeatedly dissolved in the 
smallest possible quantity of alcohol containing ether, whence it 
separates on cooling; it is then pressed between bibulous paper. The 
purification is repeated till the msculin appears snow-white, and burns 
without leaving a trace of ash.—All the waste-liquid obtained in the 
process, together with the waters with which the paper has been 
washed, are precipitated with solution of glue or isinglass. The pre¬ 
cipitate containing tannin is repeatedly kneaded with hot alcohol, and 
the liquids thus obtained are concentrated, a fresh quantity of sesculin 
then crystallising out. By this treatment lib. of the bark yields 
3 drams of msculin (Trommsdorff). A similar method is pursued by 
Kalbruner. 

2. Comminuted horse-chestnut bark is exhausted with cold water 
(boiling, according to ftoehleder & Schwartz); the infusion is pre¬ 
cipitated with neutral acetate of lead; the filtrate is freed from lead by 
hydrosulphuric acid, and evaporated to a syrup at a moderate heat; 
and this syrup is left at rest for several days, whereupon it solidifies 
to a brown mass mixed with white grains. This mass is washed with 
cold, water, and the white grains are collected on a filter. (Minor,)— 
A similar process is adopted by Rochleder & Schwartz, who further 
crystallise the product three or four times from weak boiling spirit, and 
as often from water, and finally wash it with cold water, till £ of the 
crystals is dissolved: that which then remains undissolved is pure 
sesculin. 


3. The decoction of horse-chestnut hark is precipitated with solution 
of alum^ and a slight excess of ammonia; the cream-coloured pre¬ 
cipitate is removed; and the pale wine-yellow filtrate evaporated over 
the water-bath; it then leaves a residue containing* sulphate of 
potash and ammonia, together with a small quantity of the acetates, 
, e 8SSC . U ^ U On boiling this residue with strong 

alcohol, all^ the sesculin dissolves out, and may be purified by re- 
crystallisation from alcohol. This method yields a larger quantity of 
sesculm than any other. (Rochleder, Wien. Ahad. Ber. 23, 1.) 

. t' Pf extract prepared by infusion is exhausted with 

alcohol of <o p. c. ; the tincture is evaporated; the extract dissolved 
m 6 pts of alcoholic sal-ammoniac; the clear solution is super¬ 
saturated with dilute sulphuric acid, and then again with ammonia, 
so that it smells strongly of ammonia, and exhibits intense fluorescence 
If the proper quantity- of ammonia has been added, the liquid becomes 
turbid immediately, or on being heated, deposits sesculin, an addi¬ 
tional quantity of which ls obtained by repeated supersaturation with 
sulphuric acid and ammonia. The mother-liquors are evaporated to 
two-thirds; a small quantity of gelatin-solution is added, and the pre¬ 
cipitate is quickly removed; the filtrate then again yields fescidin 
The remainder is obtained by concentrating and exacting wifh efher 
containing ammonia. (Jonas, Ann. Pharm. 15,266.) S ™ 

Properties. Crystallised sesculin (p. 22) contains w-iW w 
and becomes anhydrous at 160°. After fusion, it solidifies toL amot- 
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phous fissured 

mass. 

Inodorous. Tastes slightly hitter. 

Colours 

litmus permanently red. 

(Zwenger). 






~EL Tromms- 

Koch- 

Kawalier. 

Zwenger. 



dorff. 

leder & 



Anhydrous. 


mean; at 100°. 

Schwartz. 


fused. 

42 C . 252 . 

... 52*07 

. 51*61 . 

... 51*92 , 

.... 5211 ... 

. 51*98 

24 H . 24 . 

... 4*96 

. 4-97 . 

... 5*28 , 

.... 4*99 ... 

. 4-63 

26 O . 208 . 

42*97 

. ... 43*42 .... 

.. 42*80 , 

.... 42*90 ... 

. 43*39 

C42H‘ 24 0 26 .. 484 . 

... 100*00 

. 100 00 .... 

.. 100*00 

...10000 ... 

. 100*00 


Eawalier ( Wien. Akad. Ber. 16, 1) analysed sesculm dried in a stream of carbonic 
acid. According to Zwenger, sesculin dried at 100° still retains water ; tliis state¬ 
ment is, however, at variance with the results obtained by other chemists. Kochleder 
& Schwartz appear to have at first overlooked the water contained in crystallised 
iescuJin; subsequently Kochleder stated that eesculin dried for a day at 100° exhibits 
the above composition. 

Trommsdorff gives the formula C 16 H 9 0 10 ; Delffs (A T . Jahrb. Bharm . 11, 356) 
gives C 22 II 14 0 14 , which latter does not agree with the analysis. Zwenger’s formulee, 
C 76 H 41 0 47 for fused, and C 76 H 41 0 47 ,5H0 for crystallised eesculin, do not agree with the 
quantities of sugar found by Kochleder & Schwartz. The above formula is that pro¬ 
posed by Kochleder & Schwartz. More recently (Wien. Akad. Ber. 20, 351) Koch¬ 
leder has given the formula C 6u H 33 0 37 (calc. 54*63 p.e. C., 5*01 H.) deduced from the 
quantity of sugar obtained by the decomposition of eesculin. 

Decompositions . 1 . iEsculin heated above its melting point turns 

yellow or brown. The crystalline mass to which it then solidifies on 
cooling, contains sesculetin and the decomposition-products of glucose. 
By dry distillation, crystals of eesculetin are obtained, together with 
other products. (Zwenger). Dark yellow vapours are given off, which 
condense to an orange-yellow mass in the neck of the retort; after¬ 
wards a little brown empyreumatie oil passes over, whilst a small 
quantity of gas escapes, and a shining charcoal remains. The distil¬ 
late dissolves in water to a turbid acid liquid, in which oil and yellow 
flocks float (Trommsdorff). 

2. iEsculin burnt on platinum foil emits an odour of caramel, and 
leaves a carbonaceous residue (Zwenger). In a crucible it melts to 
a dark brown liquid, which gives off white fumes, smells of caramel, 
burns with a bright flame, and leaves charcoal (Trommsdorff). — 
3. The aqueous solution, when kept, loses its fluorescent property, and 
does not recover it under the influence of alkalis (which colour it blue) 
(Kalbruner). — 4. Gold dilute nitric acid dissolves eesculin, forming a 
yellow solution, which turns red when supersaturated with potash 
(Kalbruner). — 5. Chlorine-water colours aqueous eesculin red, then 
brown-red, finally deep yellow, and destroys the fluorescence. On the 
addition of lime-water, the solution becomes darker and recovers its 
fluorescent power (Trommsdorff). 

6. iEsculin, heated with dilute sulphuric or hydrochloric acid , is re¬ 
solved into eesculetin and glucose (Kochleder & Schwartz). Kespeefcing 
the sugar thus produced, see xv, 341. "With acids, Kochleder obtained (from crystal¬ 
lised sesculm ? Er.), from 52*09 to 52*70 p. c. glucose, with emulsin 70*7 p. c. The 
former statement accords with Kochleder’s formula, C^H^O 37 , the decomposition of 
which, according to the equation C^H^O 37 + 3HO = 2C 1S H 6 0 8 + 
should yield 54*6 p. c. glucose. According to the formula of Kochleder & Schwartz, 
C42 H 24q26 + 6HO = CARGOS + 2C 1 -H 13 0 12 , dried eesculin should yield 74*3 p. c., 
crystallised eesculin 70*45 p. c. glucose, agreeing with the second statement. Zwenger’s 
formula C 76 II 4I 0 47 = C 64 H 27 0 33 *t- C 12 H 14 0 14 , presupposes the formation of only 
21*5 p. c. sugar. 
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7. By baryta-water msculin is decomposed in the same manner as by 
acids, but the sugar and gesculetin undergo further alteration, the 
former being converted into glucic and apoglucic acids, the latter, with 
assimilation of water, into sesculetic acid (p. 24) (Itochleder). 8. It 
dissolves in hot aqueous sesquichloride of iron , with green colour, due 
probably to the formation of gesculetin (Kochleder & Schwarz). — 9. By 
continued boiling of oesculin with cupric oxide and potash , cuprous oxide 
is formed (Zwenger). —10. A solution of msculin in cold water, left 
for some time in contact with emulsin at a temperature between 2G° 
and 30°, deposits gesculetin, a small quantity of which remains in 
solution, together with sugar and emulsin. 100 parts sesculin yield 70*7 pts. 
glucose dried at 100° (Roehleder & Schwartz). 

Combinations . — With Water. ZEsculin dried at 100°, absorbs only 
0*5 to 0*75 p. c. water from the air (Trommsdorff). 

A. C7'ystallised AEsculiii. Fused amorphous fiesculin “becomes crystalline when 
water 1 S poured upon it (Zwenger). Dazzling white slender needles or prisms 
often grouped in spherules, appearing to the naked eye as a loose 
powder. From coloured solutions it separates in grains (Trommsdorif). 


Crystallised . 


Zwenger. 
at 100°. 

42 C . 

. 252 .... 

... 49*31 . 

. 49-45 

27 H. 

. 27 .... 

.... 5*28 . 

.. 5*12 

29 O. 

. 232 .... 

.... 45*41 . 

. 45*43 


C^H^O^SHO. 511 . 100-00 . 100*00 

B. Aqueous Solution . — iEsculin dissolves in 672 pts. water at 
10*5°, in 576 pts. at 25°, more abundantly when it contains colouring 
matter (Trommsdorff ), in 300 pts. (Minor). It dissolves in 12*5 pts. 
boiling water, and the solution solidifies, on cooling, to a loose white 
pulp, which, when placed upon a filter, allows only one-fourth of the 
water to drain off. The cold saturated aqueous solution is colourless, 
and exhibits a faint blue fluorescence, winch becomes much stronger 
on the addition of spring water; 1 pt. of sesculin imparts fluorescence 
to 1-J million parts of water (Trommsdorff). The solution loses its 
fluorescence on addition of any acid (according to Kalbrtuaer, boracic acid does 
not destroy the fluorescence; according to Trommsdorff it does), but recovers it on 
the addition of alkalis, lime-water or baryta-water (Minor, Tromms¬ 
dorff, Kalbruner). 

iEsculin dissolves in dilute acids or alkalis more easily than in water; 
the alkaline solution appears blue by reflected, yellow by transmitted 
fight (Minor). All alkalis colour sesculin yellow, and increase its fluor¬ 
escence. The solution is sometimes partially decomposed by tbe alkali, 
and % then no longer completely decolorised by acids, but leaves on 
evaporation in vacuo, a brown bitter mass, which dissolves in water, 
with bright fluorescence (Trommsdorff). 

Aqueous sesculin is not precipitated by metallic salts (Jonas, Tromms- 
dorff), only by basic acetate of lead , forming a yellow precipitate (Minor). 
The ^ pale yellow precipitate produced by basic acetate of lead is 
partially decomposed by washing with water or alcohol (Rochle- 
der A Schwartz; Zwenger). 

iEsculin does not colour aqueous iron-salts (Jonas, yid. sup.). 

It dissolves in 120 pts. absolute alcohol; 100 pts. of alcohol of 
82 p. c., and in 80 pts. of rectified spirit (Minor); in 24 pts. of boiling 
alcohol of sp. gr. 0*798 (Trommsdorff). 
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It is insoluble in ether (Minor); nearly insoluble in absolute ether, 
but somewhat soluble in ether containing water or alcohol, in 17 pts. 
of a boiling mixture of 1 pt. ether and 5 pts. absolute alcohol (more 
abundantly tlien than in pure alcohol ? Gm.) ; when the solution cools down 
to 10*5°, 1 pt. of assculin remains dissolved in 90 pts. of liquid 
(Trommsdorff), 


Appendix to Yol. XIII, p. 345. 


JEsciiletin, 

0 18 H 6 0 8 = C 18 H 6 0 6 ,0 2 ? 

Eochleder & Schwartz. Wien. Akacl Ber . 10, 70 ; 11, 334, 

Zwexger. Ann. Pharm . 90, 63. 

Eochleder. Wien. Alcad . Ber . 13, 169 ; 20, 351; 24, 32. 

The compound produced by the decomposition of seseulm (p. 21). 

Preparation . 1 . iEsculin is immersed in a quantity of water sufficient 
to dissolve it on boiling; a quantity of oil of vitrol equal to J of the volume 
of the water is added; and the liquid is heated over the water-bath, 
whereupon the sesculin first dissolves with yellow colour, and the solution 
afterwards deposits needles of sesculetin. When the evaporation has 
been carried so far that the liquid begins to blacken on the edges of 
the basin, it is set aside for 24 hours at 8° to 10°, and the eesculetin 
is collected and crystallised from boiling water, with help of animal 
charcoal. The sesculetin thus obtained, which is still slightly yellow, 
may be rendered white by moistening it with aqueous ammonia, 
washing it on a filter till ^ of it is dissolved, and recrystallising the 
remainder from boiling water containing hydrochloric acid (Eochleder 
& Schwarz). —2. iEsculin is dissolved in warm moderately dilute 
hydrochloric acid; the liquid is heated for some time to the boiling point, 
and the crystalline pulp is diluted with cold water, and washed to re¬ 
move the hydrochloric acid. The nearly pure a±sculetin thus obtained 
is dissolved in warm alcohol, and precipitated with neutral acetate of 
lead, and the yellow precipitate, after washing with alcohol and with 
boiling water, is suspended in boiling water, and decomposed by a 
stream of hydrosulphuric acid gas. The solution filtered from the 
sulphide of lead at the boiling heat, and lelt to cool, deposits fesculetin, 
which may be further purified by recrystallisation (Zwenger).— 
3. iEsculin dissolved in cold water is left in contact with emulsin at a 
temperature of 25° to 30° till eesculetin separates out, and the solution 
has quite lost the bitter taste of sesculin; the liquid is then evaporated 
over the water-bath, and the residue is treated with boiling alcohol, 
which leaves the emulsin undissolved, and takes up the sesculetin and 
sugar. The two latter substances are separated by evaporating the 
alcoholic solution, and treating the residue with cold water, or more 
completely by precipitating the boiling solution with neutral acetate of 
lead, filtering, and decomposing the lead-compound of aesculetin with 
hydrosulphuric acid (Rochleder & Schwartz). 
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Properties. Crystallised msculetin (see below) lieated to 100° or left 
oyer oiL of vitriol in vacuo, gives off water, and is converted into 
anhydrous sesculetin, acquiring a yellowish colour at the same time. 
Anhydrous sesculetin melts at a temperature above 275° to a yellow- 
brown oil, which solidifies in the crystalline form, partly volatilising 
at the same time that it melts. Its taste is bitter and irritating. Neutral. 
(Zwenger.) 


Calculation according to Rochleder & Schwartz. Zwenger. 


18 C ... 

.. 108 ... 

. 60-67 

64 C. 

, 384 . 

... 60-95 

6 H. 

. 6 .... 

. 3-37 

22 H . 

, 22 . 

... 3-49 

8 O. 

. 64 .... 

. 35-96 

28 O. 

, 224 . 

... 35-56 

e is H 6 o 8 

.178 ... 

. 100-00 

C^H-O 28 ,.. 

o 

CO 

<D 

... 100-00 


Rochleder & Schwartz. 
mean; at 100° 

60-68 . 

3-53 . 

35-79 . 


Zwenger. 
mean; at 100*. 

. 60-71 

. 3-49 

. 35 80 


100-00 ... 100-00 

The formula of Rochleder & Schwartz is supported by the behaviour of aesculetin 
to chloride of acetyl, it is also more in accordance with the mode of resolution of 
issculin. 


Decompositions . 1 . iEsculetin, when heated^ melts, turns brown, chars, 
and is for the most part decomposed, small quantities of a yellow oil 
passing over, together with crystals, probably of unaltered sesculetin 
(Kochleder & Schwartz). — 2. It is decomposed by hot oil of vitriol 
(Zwenger). — 3. By nitric acid it is oxidised to oxalic acid (Zwenger). 

4. Baryta-water converts sesculetin into gesculetie acid, C 18 H 13 0 14 , 
w-hose baryta-salt is represented by the formula C 18 H u BaO u , and its 
lead-salt, by 6C I8 H 10 O 12 , lOPbO (Rochleder).— 5. iEsculetin reduces 
a boiling aUcaUne solution of cupric oxide to cuprous oxide, nitrate of silver 
to metallic silver, quickly with aid of heat, after considerable time 
o*dy,in the cold. —6. iEsculetin dissolves readily in a boiling concen¬ 
trated aqueous solution of bisulphite of ammonia , and does not separate 
on cooling. The yellowish solution mixed with alkalis, rapidly absorbs 
oxygen from the. air; it is coloured darker by ammonia, and if then 
shaken up with air, assumes a blood-red, and ultimately a deep indigo- 
blue colour (baryta-water in place of ammonia, precipitates sulphite of baryta, 

after removal of which the liquid appears a blood-red), whereupon, baryta or 
lead-salts throw down a deep violet or dark indigo-blue precipitate 
according as the liquid has an acid or a neutral reaction. On decom¬ 
posing the lead-salt with hydrosulphuric acid, a liquid is obtained 
colourless when dilute, green when concentrated, and acquiring a 
spiendid blood-red colour on exposure to the air. By evaporation, dry 
distillation, or precipitation of these liquids with bases, red, greet, or 
blue substances are obtained, all containing nitrogen and sulphur, but 
the nitrogen not in the iorni of ammonia, and the sulphur neither as 
aS , M^phuric acid (Rochleder). — 7. iEsculetin 
heated with chhnde of acetyl containing traces of terchloride of nhos- 

phoruB, is converted mto aeetyl-aesculetin. Pare chloride of acetyl appears 

set to act, at least m similar cases (comp, sin, 242.) (Nachbaur.) 
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Combinations. With Water. —A. Crystallised JEscuMin. Colour¬ 
less needles and laminae, with a silky lustre, like benzoic acid, and 
forming a silky film when dried on the filter (Rochleder and Schwartz; 
Zwenger). JEscnletin prepared by fcbe action of emulsin is white; that which is 
obtained "with, acids is slightly yellow, and cannot be deprived of its colour (Boch- 
leder) .—At 100° or in vacuo, it loses on the average 6*7 p.c. water, and 
is converted into anhydrous mseuletin (Zwenger). 


36 C .. 

a . 

216 . 

... 56*39 

64 O ... 

b . 

. 384 . 

... 56-88 

Zwenger. 
air-dried . 
.... 56*67 

15 H .. 

15 

... 3*92 

27 H. 

. 27 . 

... 4*00 

.... 4-18 

19 O . 

152 . 

... 39*69 

33 O. 

. 264 . 

... 39*12 

.... 3915 

2C 1 S H 6 0 8 ,3B:0... 

, 383 . 

... 100*00 

C r> 4 H 32 0 2s , 5HO... 

. 675 . 

.. 100.00 

.... 100*00 


Zwenger gives the formula b, according to a, the calculated amount of water in 
crystallised sesculetin is 7*65 p.c. 3 according to b, it is 6*6 p.c. 


iEscnletin dissolves very slightly in cold, more easily in boiling 
water. The cold saturated solution is colourless; that which is 
saturated at the boiling heat is yellowish; both exhibit a faint blue 
colour by reflected light, becoming stronger on addition of a small 
quantity of carbonate of ammonia, whereas acids destroy the colour 
(Zwenger). 

Dissolves in fuming hydrochloric acid, and crystallises therefrom in 
large laminae and needles. 

Ammonia-compound. — Colourless aesculetin exposed to ah* contain¬ 
ing ammonia, acquires a flesh colour, like that of hydrated sulphide of 
manganese (Rochleder). The saturated solution of aesculetin in hot 
aqueous ammonia deposits on cooling shining lemon-yellow laminae, 
which when exposed to the air for a few hours, give off all their am¬ 
monia and turn white (Rochleder & Schwartz). 

JEsculetin dissolves readily in dilute aqueous alkalis, forming a 
gold-yellow solution, from which it is precipitated by acids in needles. 
A trace of alkali or of an alkaline earth colours aqueous aesculetin 
intensely yellow (Rochleder & Schwartz, Zwenger). 

Lead-compound. — Neutral acetate of lead precipitates aesculetin, 
both from its aqueous and from its alcoholic solutions. The precipitate 
obtained from boiling aqueous aesculetin is light yellow and gelatinous, 
becomes darker after drying at 100°, and contains 40*84 p. c. lead- 
oxide (Rochleder and Schwartz), 57*54 p.c. (Zwenger). — An alco¬ 
holic solution of neutral acetate of lead added to alcoholic aesculetin 
forms a precipitate of a fine lemon-yellow colour containing 57*66 p. c. 
lead-oxide (Rochleder and Schwartz), 57*33 p. c. (Zwenger). — The 
compound when set on fire, burns with a glimmering light, sometimes 
with sparkling, dissolves speedily in water when freshly precipitated, 
easily in acids (Zwenger). 


18 C.... 

. 108 .... 

.... 28*12 . 

Bochle&er 
& Schwartz. 
. 28*71 . 

Zwenger. 

mean. 

.... 28*38 

4 H. 

. 4 ... 

..... 1*04 . 

. 1*19 . 

... 1-23 

6 0. 

. 48 ... 

. 12*50 . 

.. 12*44 . 

.... 12-85 

2 PbO .. 

. 224 ... 

. 58-34 . 

. 57-66 .... 

... 57-55 

CWO 3 . 

.. 381 ... 

..... 100*00 . 

.. 100*00 ..... 

.... 100*00 
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Eoehleder’s salt was obtained from alcoholic, Zwenger’s from aqueous solution; the 
former gives the formula 10C 18 H. 4 O 6 ,19PbO, the latter C 64 H 15 0 2l ,7Pb0. EocKLeder 
& Schwartz likewise analysed a lead-salt precipitated from aqueous solution, which 
yielded 20*95 p.c. C., 2*17 H., 20*54 O., and 49*34 PbO., whence they deduced the 
formula 6C ls H 8 O 10 ,llPbO. Zwenger did not obtain a salt agreeing in amount of 
lead with this formula. 

Aqueous msculetin is coloured dark green by ferric (not by ferrous) 
salts, without precipitation. The coloured is destroyed by acids. 

JEsculetin is slightly soluble in cold, easily in boiling alcohol , in¬ 
soluble in ether. 


Acetyl-a3sculetin. 

C 3o H i2 0 u = sC 4 H 3 0 3 ,C 18 H 3 0 5 . 


Nachbaub. Ann. Pharm . 107, 248; abstr. Pep, Chim. pure, 1, 107. 

JEsculetin is heated over the water-bath with chloride of acetyl 
containing traces of terchloride of phosphorus (p. 24). The mixture 
boils at first with violent percussion, but gradually yields, with elimi¬ 
nation of hydrochloric acid, a solution, the residue of which, after 
removal of the excess of chloride of acetyl, solidifies in the crystalline 
form. It may be purified by recrystallisation from boiling water. 

Small dazzling needles which dissolve in alcohol and ether, and do 
not colour sesquichloride of iron. 


30 C. 


. 180 . 

. 59*21 ... 

Naclibaur. 

mean. 

. 59*06 

12 H. 


. 12 . 

3*95 ... 

. 4*17 

14 O. 

, 

. 112 ..... 

. 36*84 ... 

. 36-77 


C 1S (3C 4 EP0 2 )BL 3 0 S . 304 . 100*00 . 100*00 


Glucosides with 20 at. Carbon in the Copula 

Pinipicrin. 

5SQ23 C 20 H 16 O 2 ,2C 12 H 10 O 10 . 


Kawaliek. Wien. Akad. Per . 11, 350; J. pr. Chem. 60, 321; abstr, 

Ann. Pharm. 88, 860; Pharm. Centr. 1853, 705 and 724.— Wien . 

Akad. Per. 13, 515; J. pr. Chem. 64, 16; Pharm. Centr . 1854, 881; 

Chem. Gaz. 1855, 45. 

Occurrence. —In the needles, inner hark and outer bark of the Scotch 
fir, Pinus sylvestris. In the green parts of Thuja occidentalis. 

Preparation.—The comminuted needles of the Scotch fir (or branches 
of Thuja) are exhausted with alcohol of 40° ; the alcohol is distilled off 
from the decoction, and the residue is mixed with water, which sepa¬ 
rates a green mass of resin (serving for the preparation of kinavous acid, xv.33)* 
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•while the supernatant turbid liquid retains in solution pinipicrln, sugar, 
traces of citric acid, oxypinitannic acid, and pmitanrrie acid. This 
liquid is mixed with a few drops of neutral acetate of lead, which 
renders it filtrable; the filtrate is mixed with excess of that reagent, 
which throws down oxypinitannate of lead ; then, after another filtra¬ 
tion, pinitannate of lead is precipitated by the basic acetate ; this is also 
separated by filtration after the liquid has cooled ; and the filtrate is 
saturated with hydrosulphuric acid. The liquid, freed from sulphide of 
lead, and evaporated in a stream of carbonic acid, leaves a residue of the 
consistence of an extract, from which anhydrous ether-alcohol extracts 
the pinipicrln and leaves the sugar. A small quantity of the foreign sub¬ 
stance is precipitated from the solution by basic acetate of lead; the 
filtrate is treated with hydrosulphuric acid; the sulphide of lead is re¬ 
moved, and the liquid evaporated. By repeatedly dissolving the residue 
left after the ether-alcohol has been distilled off, in fresh quantities of 
anhydrous alcohol containing ether, as long as any insoluble matter is 
left, and evaporating the solution, pinipicrin is at length obtained, 
still, however, contaminated with acetic acid, which adheres to it 
obstinately, but may be removed by agitation with a little pure ether 
(which, however, at the same time, removes a little pinipicrin). — The 
needles, after exhaustion with alcohol, still retain a little pinipicrin, 
which may be obtained from the aqueous decoction in the same manner 
as from the alcoholic. 

Properties. Bright yellow powder, which softens at 55°, becomes 
viscid at 80°, transparent and mobile at 100°, and solidifies on cooling 
to a brownish yellow, brittle, friable mass. Hygroscopic. Tastes 
strongly bitter. 


Kawalier. 

In vacuo. a. mean. b. 

44 0. 264 55*46 . 55*45 55*45 

36 H . 36 7*56 ... 7*51 7*62 

22 O . 176 36*98 .. 37*04 36*93 

C^H^CP . 476 .. . 100*00 . 100 00 . 100 00 

a. from pine-needles; b. from Thuja. 

Decompositions . 1 . Pinipicrin swells up strongly when heated on 

platinum-foil, and leaves a difficultly combustible charcoal. — 2. The 
aqueous solution, when heated, instantly gives off the odour of ericinol 
(p. 29), and is completely resolved into this substance and glucose: 


C-i-ijqsGO^ 4 - 4HO = C 24 H 24 0 24 + CPH^O 2 (Kavalier). 


In contact with emulsin it emits an odour of volatile oil, but the action 
soon ceases. (Kawalier, Wien. Ahad. Ber . 12, 549). 

Pinipicrin dissolves readily in water. It dissolves in alcohol, ether- 
alcohol, and in aqueous but not in pure ether. 

















28 GLUCOSIDES WITH 20 AT. CAEBON IN THE COPULA. 


Ericolin, 

? C^O 42 = C 20 tP0 2 ,4C 12 H 10 0 10 . 

Eochxedek & Schwartz. Wien. Ahad. Ber . 9, 308; J.pr. Ghem . 58, 

210; Ann . Pharm. 84, 366; Pharm. Centr. 1852, 212.— TFze/z. 

Ber . 11, 371; Pharm. CWr. 1853, 861. 

Occurrence . la the herb of Ledum palustre, less abundantly in that 
of Calluna vulgaris, Erica herbacect , and Rhododendron femigineum. In 
the herb of Arctostaphylos uva ursi , passing into the mother-liquor of 
the arbutin (xv, 419). (Kawalier, Jpm ita*. 9, 297.) 

Preparation . From Ledum palustre . 1. The chopped leaves are 

thrown into boiling water, and boiled for several hours; the liquid is 
strained, and precipitated with basic acetate of lead; the filtrate is 
evaporated in a retort to one-third, and filtered from the separated 
lead-salt; the liquid freed from lead by hydrosulphuric acid is eva¬ 
porated to an extract, and from this the ericolin is dissolved out by 
anhydrous ether-alcohol. The residue left after evaporation of the 
ether-alcohol is repeatedly taken up by the same solvent till it no 
longer yields any insoluble residue. — 2. The aqueous decoction of 
Ledum palustre is evaporated to the consistence of honey; this extract 
is mixed with alcohol of 40° and filtered, the filtrate is precipitated 
with baryta-water, and the precipitated leditannate of barium is sepa¬ 
rated. Carbonic acid is then passed into the liquid; neutral and basic 
acetate of lead, the latter in excess, are successively added; and the 
whole of the resulting precipitates are collected. The filtrate mixed 
with alcohol deposits a white lead-salt, which is washed with alcohol 
and decomposed under water by hydrosulphuric acid, and on filtering 
the liquid from sulphide of lead, and evaporating in a stream of cai % - 
bonic acid, ericolin remains behind. 

Properties . Brown-yellow powder which cakes together at 100°, 
and has a very bitter taste. 


at 100°. Bochleder & Schwartz. 

68 C . 408 51*00 51* / 71 

56 H... 56 7 00 . 719 

42 O.. 336 42*00 41*10 

OTBl^O 42 . 800 100*00 100*00 

Contained 10*6 p.c. ash. Eochleder & Schwartz give the formula C 68 H 55 0 41 . It is 
perhaps identical with pinipicrin (p. 26). 

Ericolin, heated with dilute sulphuric acid, is resolved into ericinol 
(p. 29) and sugar; 

CesH^O 42 + sHO _ c :G H I6 0- + 4C 12 H 12 0 13 . 















ERICINOL. 


29 


Appendix to XIY, 350. 

Ericinol. 

C M H 16 0 2 = C-°II 16 .0 2 ? 


'Different from Bloth’s JEHdnone {Ann. Pharm. Ill, 215), a product from 
ericaeeous plants, analogous to liydrokinone. 


Pinipicrin (p. 26) or ericolin (p. 28) boiled with, dilute acids, 
yields, together with sugar, a partially altered oil, which, according to 
Kawalier, and Rochleder & Schwartz, consists of ericinol, a copula of 
these glucosides. The same volatile oil, but likewise in an altered 
state, is obtained from Gcdluna vulgaris , and Rhododendron ferrugineum , 
according to Rochleder; from Arctostapliylos uva ursi , according to 
Kawalier, from Ledum palustre , according to WilHgk; and from Erica 
herhacea according to Kubertb (Rochleder & Schwarz). It is a con¬ 
stituent of the volatile oil of Ledum palustre . (Frohde.) 

1. The oil obtained by heating ericolin with dilute acids, is colour¬ 
less, absorbs oxygen rapidly from the ah*, becoming dark-brown, and 
then contains 68*15 p. c/d, 9*37 EL, and 22*48 0., agreeing with 
the formula C M H 16 0 5 or C 20 H 16 0 2 -4-3 0 (calc. 68*18 C., 9*09 EL, 22*73 
0.) (Kawalier, Wien. AJcad. Ber. 9, 297). When the aqueous decoction 
of Ledum is precipitated with neutral and basic acetate of lead, and 
the filtrate, after being freed from lead, is distilled with dilute sul¬ 
phuric acid, a resin separates out, while a volatile oil passes over, 
and carbonic acid is set free. The volatile oil contains 79*08 p. c. 
carbon, 10*33 hydrogen, and 10*59 oxygen, is therefore (P°H 15 0 2 (calc. 
79*47 p. c. C., 9*93 EL, and 10*60 O.), and is produced from ericolin 
(E. Willigk, Wien. AJcad. Ber. 9, 305). — 2. When aqueous pinipicrin 
is distilled with dilute sulphuric acid, a volatile oil passes over, which 
turns brown when dehydrated in a half-filled vessel, and then contains 
73*66 p. c. 0., 9*66 H., and 16*68 O., and is therefore O 60 H 48 O 10 (calc. 
73*77 C., 9*84 EL, and 16*39 0.) or 3C 20 E1 16 0 2 + 4 0. In the residue 
there remains a resin, likewise produced by oxidation of ericinol. 
(Kawalier, Wien. Alad. Ber. 11, 350).—3. The leaves of Rhododendron 
ferrugineum (Handbuch , viii. Rhytochem . 64) yield by distillation, a pale 
yellow, volatile oil, which, when distilled over anhydrous phosphoric 
acid becomes colourless, and acquires the odour of oil of turpentine. 
(R. Schwartz, Wien. AJcad. Ber . 9, 301.) 


a. Schwartz. 

80 C ... 84*51 .... 84-19 

64 H . 11-26 .... 11*22 

3 O . 4-23 .... 4-59 

OTB^O 3 ....... 100*00 .... 100*00 


b. Schwartz. 

80 C . 85*71 .... 85*85 

64 H . 11-43 .... 11*73 

2 0 . 2-86 .... 2*42 


C so H 64 0 2 . 1.00*00 .... 100*00 


a. and b. were from different preparations. 


4. By distilling Ledum palustre with water, a pale yellow oil is 
likewise obtained, containing 82*35 p. c. 0., 10*89 EL, and 6*76 0., iden¬ 
tical with the oil produced from ericolin, and agreeing with the formula 
G^H®0 5 (calc. 82*33 p. c. 0., 10*80 H., and 6*87 0). (Willigk.) 
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5. Tlie volatile oil of Ledum palustre (Handbuch , loc . cit.) obtained 
by distilling the herb with water, is a mixture containing valerianic 
acid and other volatile acids, an oily acid C 16 H 10 0 8 , an oil isomeric with 
oil of turpentine, boiling at 160°, andericinol. When freed from the 
acids by repeated agitation with strong potash-ley, then washed and 
dehydrated, it gives off between 115° and 160°, a mixture of non- 
oxygenated oil andericinol, between 286° and 250°, chiefly ericinol, and 
leaves a resin. 

This ericinol, which boils between 240° and 242°, is blue-grten, 
has an unpleasant odour, and a burning, nauseously bitter taste. By one 
distillation with sticks of potash, it is partially decolorised, and then 
exhibits a specific gravity of 0*874 at 20 c C., and a composition corre¬ 
sponding with the formula C 20 H 16 0 2 . By cohobation* with excess of 
potash-hydrate, it is converted into a non-oxygenated oil, C 20 H 16 (Frohde, 
J. pr. Chem . 82, 181). 


Erohde. 


20 C. 

. 120 ... 

. 78-96 ... 

. 79'85 ... 

. 80-07 

16 EL... 

. 16 ... 

. 10*52 ... 

. 11*02 ... 

. 11*05 

2 O. 

. 16 ... 

. 10*52 .... 

. 9*13 ... 

. 8*88 

C20H 16 O 2 . 

. 152 ... 

. 100*00 ..., 

. 100*00 ... 

. 100*00 


■WiHigks analysis also nearly agrees vith this formula (see page 29). 


Menyanthin. 

Ludwig & Keojiatee. X.Br. Arch . 108, 263 ; Analyt. Zeitschr. 1, 15. 
Kp. 03 IA.ter, Die Bitterstoffe. Erlangen, 1861, p. 28. 

H. Braudes (Wag . Pharm. 33, 271. — AT. 33 r. Arch . 30, 154 ; Jahrb . pr. Pharm. 
2, 284), endeavoured to separate the bitter principle of the common buckbean 
{Memjanthes trifoHata ), and obtained it in the form of a yellow extract, but impure. 
On Landerer’s bitter crystals from the ethereal extinct of buckbean, see JRepert. 
68, 65. 

Preparation. 1. Buckbean is repeatedly exhausted with hot water, 
and the infusion concentrated and shaken up with animal charcoal, 
which takes up the menyanthin. The charcoal is washed with cold 
water, and boiled with alcohol; the alcohol is distilled from the tincture, 
the residue diluted with water, and precipitated with basic acetate of 
lead, and the filtrate is freed from lead by hydrosulphurie acid. Froitf 
the filtrate neutralised with carbonate of "lime, the menyanthin is again 
precipitated by bone charcoal, and (after the charcoal has been washed 
with cold water) it is again extracted by boiling alcohol. The crude 
menyanthin obtained by evaporating the alcholic solution is preci¬ 
pitated from the aqueous solution by tannic acid, and the washed pre¬ 
cipitate is decomposed by digestion with alcohol and levigated litharge. 
The mixture is evaporated to dryness over the water-bath, the residue 
is well boiled with alcohol, and the alcoholic solution is evaporated 
After the greater part of the alcohol has evaporated, oily drops sepa¬ 
rate out, winch must be treated with ether, to free them from an irri¬ 
tating substance, and dried in vacuo, over oil of vitriol._9 Buckbean 

is repeatedly exhausted with hot water; the extracts,"after beimr 
clarified and concentrated, are precipitated with infusion of galls; the 
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precipitate is washed, mixed -with levigated oxide of lead, dried over 
the water-bath, and boiled with alcohol of 85 per cent. The alcohol 
is distilled off, and the filtered residue left to evaporate slowly, where¬ 
upon menyanthin is separated as a brownish mass having the consistence 
of turpentine. This is washed repeatedly with water and ether in 
succession; the residue is dissolved in hot water; the solution pre¬ 
cipitated after cooling with aqueous tannic acid; the plaster-like pre¬ 
cipitate is washed, and again decomposed in alcoholic solution with 
oxide of lead; the solution evaporated to dryness; the residue boiled 
with alcohol; and the liquid, after being decolorised with animal 
charcoal and diluted with water, is left to evaporate; it then deposits 
menyanthin as a colourless turpentine-like mass, which solidifies when 
dried over oil of vitriol. 

Properties. Amorphous, nearly white friable mass. Softens at 
G0°-65°, becomes transparent at 75°,tough at 100°, mobile at 115°, and 
solidifies to a hard, yellow, transparent mass. Tastes strongly and 
purely bitter. Permanent in the air. Neutral. 

Calculation according to Ludwig & Kromayer. Ludwig & Kromayer. 


44 C . 

. 264 . 

. 5546 . 

.. 55'68 

36 H. 

. 36 . 

.. 7*56 . 

. 7-67 

22 O . 

. 176 ... 

. 36-98 ... 

. 36-65 

C 44 H 36 0- . 

. 476 . 

. 100 00 . 

. 100-00 


Or perhaps C 66 H 54 0 32 . Isomeric with and related to pinipicrin p. 26. (Ludwig 
& Eromayer.) 

Decompositions. 1. Menyanthin melts on platinum-foil, emitting an 
aromatic odour and acrid biting vapours, and burns away without residue. 
— 2. It dissolves in oil of vitriol , forming a yellow-brown liquid, which 
becomes violet-red on standing, and deposits grey flocks when mixed 
with water. -— 3. Aqueous menyanthin heated with dilute sulphuric acid , 
is resolved into a volatile oil and a fermentable tfugar. The quantity 
of the latter amounts to 2*2*26 p. c. of the menyanthin. A brown resin 
formed at the same time appears to be an intermediate substance pro¬ 
duced by the decomposition of the volatile oil. — The volatile oil result¬ 
ing from the resolution of the menyanthin, Ludwig & Kromayer’s 
memjanthol , is colourless, heavier than water, smells like bitter almonds, 
and is slightly acid. It reduces an ammoniacal solution of silver. 

Menyanthin dissolves sparingly in cold, easily in boiling icafer, 
the solution saturated at the boiling heat becomes milky on cooling. 
Menyanthin dissolves without alteration in aqueous alkalis , and is not 
precipitated from aqueous solution by metallic salts. 

It dissolves in alcohol , but not in ether. 

Tannate of Menyanthin. — From an aqueous solution of menyanthin, 
aqueous tannic acid throws down a white precipitate, which cakes to¬ 
gether to a plaster, and dries up to a grey friable mass. Tastes hitter 
and astringent. Dissolves readily in alcohol, gives off 3*29 p. c. water 
at 100°, and then contains 52*77 p. c. C., 5*89 EL, and 41*34 0, whence 
Ludwig calculates the formula C 44 H 3: '0 23 + 2C 18 H 8 G 12 (tannic acid, accord¬ 
ing to Ludwig), and in another place, the formula, 
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Second Body from Buckbean. 

When the decoction of buckbean, after precipitation with infusion of 
galls, and separation of the tannate of menyanthin by filtration, is mixed 
with lead-oxide and evaporated to a syrup, and the latter is exhausted 
with ether, the ether takes up a substance, which, after evaporation 
of the ether, remains as a slightly acid, brown, viscid oil, having an 
irritating bitter taste, and not volatile with vapour of water. 

It reduces nitrate of silver . —Decomposes when its aqueous solution 
is boiled with dilute sulphuric acid, depositing a small quantity of 
resin, and giving off a heavy, acid, volatile oil, having an aromatic 
odour (but not that of bitter almonds). No sugar is formed in this 
reaction. 

This substance is insoluble in cold water, but dissolves in hot water, 
and in aqueous alkalis. It is precipitated by basic acetate of lead , but not 
by gallo-tannic acid. It is soluble in alcohol (Kromayer, Die 
Bitterstoffe. Erlangen 1861, 30.) 


Bubian, 

C^BTO 30 . 

Ed. Schtnck (1847). 1. In detail: Ann.Pharm . 66, 174; abstr. Pharm. 
Centr. 1848, 609 and 625; Compt, chim . 1849, 215. — Simul¬ 
taneously, and in part with different (and incorrect) statements: Phil 
Mag, J, 33, 133 ; J . pr. Chem. 45, 286. — In part, and with some 
new statements: Phil, Mag, J, 35, 204; J, pr, Chem. 48, 299 ; abstr. 
Pharm. Centr. 1850, 161. — Preliminary Notice of the results : Phil. 
Mag. J. 31, 46; J. pr. Chem . 42, 13; abstr. Pharm. Centr. 1847, 
702. 

2. N. Phil Mag. J. 3, 213 and 354; in part J. pr. Chem. 55, 
490; abstr. Ann.Pharm. 81, 336; Pharm. Centr. 1852, 305 ; N. Ann. 
CMm. Phys. 55,366. — Preliminary Notice : PF. Phil Mag. J. 1,425 ; 
Chem. Gaz , 1851, 117; Instit. 1851, 247. 

3. N. Phil Mag. J. 5, 410 and 495; J pr. Chem. 59, 453; abstr. 
Ann. Pharm. 87, 344. —Preliminary Notice: N. Phil. Mag. J. 4, 472 ; 
Chem. Gaz. 1852, 436; Instit. 1853, 69. 

4. 2Y Phil Mag. J. 12, 200 and 270; J. pr. Chem. 70, 154. — 
Preliminary Notice: Chem. Gaz. 1855, 357; J. pr. Chem. 67, 154; 
abstr. Pharm. Centr. 1855, 785. 

5. Chem. Soc. Qu. J. 12, 198; abstr. Zeitschr. Gh. Pharm. 3, 67 
and 158. 

Bee also : Laoiekt, against Schuxck’s formula : N. Ann. CMm. 
Phys. 36, 322; Schuxck’s reply: N. Phil Mag. J. 6, 187; J. pr. 
Chem. 61, 65; Debus against Schuxce;: Ami. Pharm. 86,117; lY. Aim. 
CMm. Phys. 38, 490 ; lastly, Gebhaedt, Traite 3, 489. 

Occurrence. In the root of madder (Rubia tinctomm). 

„ Besides purpurin, already described at page 325, vol. xiii, and 
alizarin, at page 129, vol. xiv, the following substances maybe either 
directly separated from madder, or obtained by decomposition of sub¬ 
stances contained in it. 
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a . Glncosides , yielding by their decomposition, alizarin (sometimes 
together with many other bodies) and introduced here on that account. 

Rubian. Rubihydran. Rubidehydran. 

Rubianic acid. Ruberythric acid. Chlororubian. 

b. Substances arising from the decomposition of the glucosides, and 
in part existing ready formed in the madder. 

cc. Produced for the most part from rubian. 

Rubiacin. Rubiretin. Verantin. 

Rubiacic acid. Rubiaclin. Rubiafin. 

Rubiagin. Rubianin. Rubiadipin. 

/3. Produced from chlororubian. 

Oxyrubian. Perchlororubian. Chlorubiadin. 

c . Rubichloric acid, a compound allied to the tannic acids, and 
perhaps identical with chlorogenin; its decomposition-product chlororu- 
bin; the ferment of madder, erythrozym; and, lastly, the xanthin of 
Higgin, and that off Kuhhnann, both apparently of mixed nature. 

It wiH he better to describe all these madder-substances together, than to scatter 
them through the Handbook, on account of their formula?, which in some instances 
are but imperfectly established, and for the most part are not in accordance with the 
fundamental principles of the work (Eh\). 

Preparation of Rubian . 1. Coarsely pulverised madder-root (Schunck 

uses it after it has been gathered for some weeks) is well boiled with water (lib. 
of the root to 16 quarts of water); the liquid, after several hours’ 
boiling, is strained through calico (the residue exhausted with water, still con¬ 
tains alizarin and rubiacin, to be separated by the method described under alizarin, 
xiv. 133) ; and the liquid is precipitated with dilute sulphuric (or hydro¬ 
chloric) acid. A dark brown precipitate is thus obtained, which, when 
separated by decantation and filtration, and freed from excess of acid 
by washing with a quatity of cold water just sufficient for the purpose 
(a larger quantity dissolves rubiacin)? contains seven substances, viz., rubian, 
alizarin, rubiacin, rubiretin, verantin, pectic acid, and a dark brown 
product of the decomposition of extractive matters. The filtrate retains 
chlorogenin and a small quantity of sugar. The precipitate, 'while still moist, 
is boiled with alcohol, as long as the alcohol acquires a yellow colour, and 
the liquid is filtered hot. In the residue there remains pectic acid, and oxidised 
extractive matter. The dark brown decoction, on cooling, frequently 
deposits verantin as a dark-brown resinous powder, which must be 
separated by filtration. The alcoholic solution, after being again heated 
to the boiling point, is mixed and digested with recently precipitated 
hydrate of alumina till the solution is nearly decolorised, whereby 
alizarin, rubian, rubiacin, and part of the rubiretin and verantin are 
precipitated, while another portion of the two last-mentioned substances 
remains dissolved in the alcohol. 

a. Separation of Alizarin . The alumina-precipitate after being 
washed with alcohol, is added to a concentrated boiling solution of car¬ 
bonate of potash ; the deep red solution, containing all the other sub¬ 
stances is filtered from the undissolved compound of alizarin and 
alumina; this substance is repeatedly boiled with aqueous carbonate 
of potash, till the liquid, which runs off on filtration, exhibits only a 
faint purple colour; and the residue is decomposed by boiling hydro¬ 
chloric acid, for the preparation of alizarin as described at page 133, 
vol. xiv. 

VOL. XVI. D 
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j3. Of Bubian . The deep red alkaline liquid filtered from the compound 
of alizarin and alumina, still retains in solution, rubian, rubiacin, rubi- 
retin and verantin, which may all be precipitated by hydrochloric acid, 
then collected and washed with cold water, till the liquid which rims 
off Is free from acid. As soon as this point is attained, the rubian, which 
is insoluble in acidulated water, begins to dissolve in the pure water, 
imparting to that which runs off a yellow colour and bitter taste, so 
that at length it is completely dissolved, and may be obtained as a 
yellow extract by evaporating the filtrate. It still, however, retains 
pectic acid, which remains behind on dissolving the extract in alcohol, 
and from 5 to 8 p. c. ash, from which it cannot be separated. 

7 . Of Rubiacm , Riibiretin and Verantin, The residue left after the 
rubian has been washed out, is mixed -with that which remains on 
evaporating the alcoholic liquid above-mentioned, containing verantin 
and rubiretin, and the mixture is treated with a boiling solution of ferric 
chloride or nitrate. Eubiretin and rubiacin then dissolve (the latter 
partly as such, partly converted, with assumption of oxygen, into 
ferric rubiacate), while verantin remains behind in combination with 
ferric oxide. The deep red-brown solution is filtered after boiling for 
some time; the residue is kept for the preparation of verantin, the 
rubiacin, rubiacic acid and rubiretin are thrown down from the filtrate 
as a yellow precipitate, turning brown during washing; and this pre¬ 
cipitate, while still moist, is dissolved in boiling alcohol, which takes 
up the rubiacin and rubiretin, and deposits the former, on cooling, in 
small lemon-yellow crystals. (The rubiacic acid which remains in 
solution is purified in the manner described below,—the crystallised 
rubiacin by converting it into rubiacic acid, from which it may be 
again obtained as rubiacin). By further evaporation of the alcohol, a 
mixture of rubiacin and rubiretin is obtained as a dark brown-red 
residue, which, when boiled with water, deposits dark brown drops of 
rubiretin, whilst rubiacin remains suspended as a light powder, and 
and may be removed by decantation. After boiling several times with 
water, as long as any yellow powder remains, and then decanting, 
rubiretin ultimately remains in the form of a dark red-brown mass. 

2 . One pound of Avignon madder Is exhausted on a cloth strainer by 
pouring four or five quarts of boiling water upon it; the dark, yellow¬ 
ish brown, still hot filtrate, is mixed with an ounce of bone-charcoal, 
stirred, and left to settle; the still brown liquid is decanted; and the 
residue is collected and washed with cold water, till the liquid which 
runs off becomes green when boiled with hydrochloric acid (from the 
presence of chlorogenin). The washed hone-charcoal, if boiled with 
alcohol, as long as it colours the liquid yellow, yields to It the rubian 
which it has carried down, and on evaporating the alcoholic solution, 
the rubian is left behind, but still impure, containing chlorogenin. To 
remove the latter, the impure nibian obtained in the manner just 
described is again precipitated in the same manner on the previously 
used charcoal, which now takes up only the rubian (no chlorogenin), 
and again extracted by boiling alcohol, the series of operations being 
repeated a third time with the same bone-charcoal, in case the alcoholic 
solution still contains chlorogenin. As fresh bone-charcoal precipitates both 
and cliiorogemn, and whereas charcoal, which has once been used for 
this purpose and boiled out with alcohol, precipitates only the former, or 
at last gmss up only the former to boiling alcohol, it is best not to extract, 
for the perposo of purification, the first portion of nibian taien up by fresh 
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Bone-charcoal, but to use this charcoal for the preparation of purer rubian 
On evaporating 1 the alcoholic solutions, the rubian remains behind, 
still retaining' a small quantity of a decomposition-product formed by 
the action of heat. This is separated, either: a. By evaporating' 
the greater part of the alcohol, mixing the solution when cold with 
dilute sulphuric acid (which throws down the decomposition-product 
in brown resinous drops), removing the sulphuric acid by carbonate of 
lead, then filtering, and, evaporating* over the water-bath ; or b . By 
precipitating the solution with neutral acetate of lead; filtering from 
the brown-red flocks which separate, and adding basic acetate of lead, 
whereby a compound of rubian with lead-oxide is precipitated, which 
must be washed with alcohol, and decomposed by hydrosulphuric or 
dilute sulphuric acid. In the latter case the excess of sulphuric acid must be 
removed, as in a.—1 cwt. of madder yields 1000 grammes of rubian. 

Properties . Hard, dry, brittle, perfectly amorphous mass, resembling 
dried varnish or gum-arabic, not at all deliquescent, transparent and 
deep yellow in thin layers, dark brown in thicker masses. Has an 
intensely bitter taste. 


Calculation according to Selnmck. 

Schunek. 

56 C. 

. 336 .. 

. 55 OS .. 


34 H. 

. .. 34 ... 


. 5-57 

30 O. 

. 240 

. 39*35 .. 

. 39*58 

. 

. 610 .... 

. 100*00 ... 

. 100*00 


Calculated to 100 pts. after deduction of 5*23 to 7*65 p.c. ash, consistingTor the 
most part of carbonate of lime (Schunek), Rochleder regards rubian as impure 
ruberytkric acid ; whereas Sehunck considers the latter as a product of the decom¬ 
position of rubian: he also regards as decomposition-products of rubian and chloro- 
genin the following substances :—the xanthin of Kuhlmann, the xanthin of Higgin, 
and the madder-yellow of Runge (see below). 

(xerhardt suggested for rubian the formula C 32 H 16 0 16 ,Aq. (calc. 55*81 p.c. C.„ 
4*94 H., and 39*25 O.), according to which, the formation of alizarin and glucose would 
be represented by the equation, = C^H^O 6 + C 12 H i: G 12 ; but this for¬ 

mula does not explain the formation of rubianic acid from rubian. 

Decompositions . 1. Rubian heated in a test-tube decomposes and gives 
off water at 130°; at a higher temperature, it emits orange-coloured 
vapours, chiefly consisting of alizarin, and leaves much charcoal. — 
2. Heated on platinum foil, it melts, swells up, burns with flame, and 
leaves a mixture of charcoal and ash. 

3. Aqueous rubian evaporated by heat in contact with the air, depo¬ 
sits dark brown resinous drops, the quantity of which increases on 
pouring water upon the residue, and again evaporating. The drops of 
resin melt in boiling water, become brittle on cooling, yield when heated 
in a test-tube, a copious yellow, transparent sublimate, resembling 
rubiacin, and behaving in a similar manner to ferric chloride; they are 
probably, therefore, a mixture of rubiretin and rubiacin. 

4« Oil of vitriol dissolves rubian, with blood-red colour, and blackens 
it on boiling, with evolution of sulphurous acid. 

5. When aqueous rubian is boiled with dilute sulphuric or hydro¬ 
chloric add, the solution first becomes opalescent, and then deposits 
orange-coloured flocks, containing alizarin, rubiretin, verantin, and 
rubianin, while sugar remains in solution, 

i> 2 
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a. Formation of alizarin: 

C 56 H 34 0 30 = 4C 14 H 5 0 4 + MHO. (Schunck). 

b. Formation of verantin and mbiretin: 

Cse^oso = 2C 14 H 5 0 5 4- 2C 14 H 6 0 4 + 12HO. (Schunck). 

c. Formation of rnbianin and sugar: 

C 56 H 34 0 30 4- 9HO = C 32 H 19 0 15 + (Schunck). 

6. When chlorine gas is passed into aqueous rubian, the liquid, 
which, is at first yellow, deposits lemon- and orange-yellow flocks of 
cklororubian, mixed with a small quantity of easily fusible resin, till it 
becomes colourless, and then contains sugar, together with excess of 
chlorine: 


C56H34Q30 + 6HO + 2C1- C«Cffi?'0 24 ,HCl + C 12 H 12 0 12 . 

The continued action of the chlorine at length produces porchloro- 
rubian.— Chloride of lime converts rubian into phthalate of lime. 

7. Aqueous rubian is not altered by cold nitric acid , but at the 
boiling heat, red fumes are evolved, and the rubian is completely con¬ 
verted into phthalic acid (xiii, 10) without formation of oxalic acid, or 
of any insoluble residue. 

8. In contact with the aqueous solutions of alkalis , alkaline earths, or 
the bicarbonates of alkaline earths , and air, rubian takes up oxygen, and 
is converted into rubianic acid, rubidehydran, and rubiliydran, small 
quantities of acetic acid, rnbiadin, and sugar being' formed^at the same 
time. 

a. Formation of rubianic acid: 

a. 0 56 H 34 0 3 ° 4- 100 = C 52 H^0 2 '~ + 4C0 2 -f 5HO. 
or /3. C^EFO 30 + 20 « + C 4 H 4 0 4 + HO. 

K Of rubidehydran: 

C^H^O 30 = C^ETO 28 10 4- 2HO. 


c. Of rubihydran: 

056^34030 + 5H0 = C 56 H 39 0 35 . 

4*1049 grammes of rubian, in contact with hydrate of baryta and oxygen, 
absorbed 147 ce. oxygen in 143 days (= 5*16 p.e. O.), and formed therewith rubianic 
acid and rubidehydran, together with small quantities of alizarin, sugar and acetic 
acid. The equation a y a requires 13*1, j3 2*62 p.c. oxygen absorbed. 

9. Rubian boiled with excess of caustic potash or soda, dissolves 
with blood-red colour, changing to purple-red, and by continued boiling 
Is completely resolved into alizarin, mbiretin, verantin, and rubiadin, 
which are preeipitable by acids, and sugar which remains in solution. 
The same products are formed, though more slowly, by boiling with 
caustic baryta .—Formation of alizarin, mbiretin and verantin (yid. sup.); 
that of rubiadin Is represented by the equation, 

4 * 2HO = SOTH^O 12 4 * C^H^O 8 . 

10. Rubian in alkaline solution reduces gold-salts. 
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11. Erythrozym. , added to an aqueous solution of rubian, diffuses 
itself through the liquid without dissolving, rendering it turbid 
and gummy, and converting it, after standing for some time in a 
moderately warm place, into a brown jelly, like coagulated blood, 
containing yellow stride and flocks formed of long capillary crystals, 
till finally (more erythrozym. being added if necessary) the liquid becomes 
tasteless and colourless, and a gelatinous mass separates, consisting 
of alizarin, verantin, rubiretin, rubiafin, rubiagin, and rubiadipin. The 
solution retains sugar and pectic acid. During’ the fermentation, the 
liquid remains neutral, neither absorbing nor giving off gases: access 
of air is likewise unnecessary. — Formation of alizarin, verantin, 
rubiretin (p. 36); of rubiafin : 

O 56 H 34 O S0 + 3HO = (FH^O 9 + 2C l2 H 12 0 12 . 

Formation of rubiagin: 

Q56-E34Q2Q + 4HO = c^H^O 10 + 2C 12 H 12 O i:! . 

When a solution of rubian is boiled with erythrozym, no decom¬ 
position takes place. Erythrozym, after being dried and heated over 
the water-bath, decomposes rnbian after two months only, into sugar, 
rubiafin, rubiretin, and verantin, without formation of alizarin. When 
dried at mean temperature, it decomposes rubian in a few days, 
forming sugar, rubiafin, rubiagin, and alizarin, together with small 
quantities of rubiretin and verantin. — The action of erythrozym on 
rubian is somewhat altered: a. By a very small quantity of sulphuric acid. 
Partial decomposition slowly sets in, yielding large quantities of 
rubiretin and verantin, with traces of alizarin and rubiagin. — b. By 
carbonate of soda. It dissolves in the red liquid. The decomposition 
which soon follows, yields more alizarin and rubiafin, no rubiagin, 
moderate quantities of rubiretin and verantin. — c. By caustic soda. 
A moderate quantity of caustic soda retards the action by which the 
rubiretin and verantin are chiefly produced. — d. By neutral acetate of 
lead. The erythrozym is precipitated in brown flocks, but decom¬ 
position gradually sets in, resulting in the formation of rubiafin, -with 
traces of alizarin, and very large quantities of rubiretin and verantin. 
— e. By mercuric chloride or arsenious acid . A portion of the rubian 
remains undecomposed, even after several days: the products of the 
reaction which takes place are chiefly verantin and rubiretin. — f. By 
alcohol or oil of turpentine. They retard the decomposition, but in¬ 
crease the amount of rubiretin and verantin produced. — It appears 
then that retardation of the action of the erythrozym tends to produce 
less alizarin, and more rubiretin and verantin. When equal quantities 
of rubian mixed with carbonate of soda and with dilute sulphuric 
acid, were treated with erythrozym, a larger proportion of the rubian 
remained undecoinposcd in the first case than in the second; never¬ 
theless, in the first case, the quantity of alizarin formed amounted to 
17*7 p. c. of the rubian employed, while, in the second, it was only 
9*5 p. c. 

A solntion of rubian is not decomposed by yeast, gelatin, or 
putrefying albumin. It is decomposed by emulsin, whereby, in one 
instance, large quantities of alizarin, rubiretin and verantin were 
obtained. It is partially decomposed by the albuminous matter of 
Hdimthus tuberosus, with formation of rubiretin and verantin. 
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Combinations . Rubian is very soluble in water. Tbe solution is not 
precipitated by acids; neither is it altered by boiling with phosphoric , 
oxalic , acetic , or tartaric acid; nor precipitated by acetate of alumina , 
alum , acetate of zinc , neutral acetate of lead , neutral or basic acetate of 
copper , bichloride of tin , mercurous nitrate , mercuric chloride, nitrate of 
silver , terchloride of gold , nor coloured darker by any of these salts. 
Impure rubian is precipitated by acids and salts in brown resinous 
drops and flocks, winch, when thrown down by acids, are soluble in 
pure water. An aqueous solution of rubian is coloured blood-red by 
ammonia , the liquid not being altered in colour by boiling, nor precipi¬ 
tated by acids; blood-red by caustic soda y changing to yellow after 
neutralisation with acids. With baryta - and lime-water it forms 
dark red precipitates soluble in pure water; it is coloured dark red by 
magnesia , and dissolves a portion of that base. * It is completely or in 
great part precipitated by the hydrates of alumina , ferric oxide , and 
cupric oxide . 

Lead-compound. An alcoholic solution of rubian is precipitated by 
neutral acetate of lead and a small quantity of ammonia, in such pro¬ 
portion that some of the rubian may still remain dissolved, and the 
light-red precipitate (which may also be obtained with basic acetate of lead) 
is washed with alcohol. 


Calculation according to Schunck. 

Schunck. 
mean ; at 100°. 

56 C . 

.. 336 ... 

. 26*25 

.. 26-02 

34 H . 

.. 34 ... 

. 2-65 .. 

. 2-74 

30 O . 

.. 240 ... 

. 18-76 .. 

. 18-61 

6 PbQ . 

670 ... 

.. . 52-34 . 

. 52-63 

C56 H 34O30 5 6PbO .. 

.. 12S0 ... 

. 100-00 .. 

.. 100-00 


Schunck overlooks the fact that the lime attached to the rubian may pass into 
this compound (Ann. Phann. SI, 344). 

Rubian is somewhat less soluble in alcohol than in water. Ether 
does not dissolve it, but, on the contrary, precipitates it from the 
alcoholic solution. 

From the aqueous solution, rubian is precipitated by porous and 
finely divided bodies. This action* is exerted especially by protosulphide 
of tin ; less strongly by the sulphides of lead and copper , the action of 
these bodies being most powerful when they are formed in the solution 
itself; by sooi 7 and, above all others, by animal charcoal . The rubian 
may be separated by boiling with alcohol, not completely, however, from 
animal charcoal, excepting when only a small quantity of charcoal has 
been used to a large quantity of rubian. Rubian imparts a light 
orange colour to stuffs prepared with alum mordants; light brown to 
those mordanted -with iron; stuffs prepared with other mordants are 
but faintly dyed by it. 


BuManic Acid, 

OTEWK 

£»• Schcxck (185*3). X PUL Mag. J. 12, 200 and 270; J. pr. Chem. 
70 , 154 .— Preliminary Notice: Chem. Gaz. 1855, 357; J.pr.Chem. 
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Formation (p. 36). Rubian, in contact with air and aqueous am¬ 
monia, caustic soda, baryta, lime, or bicarbonate of baryta, is re¬ 
solved, with assumption of oxygen, into a rubianate, rubidebydran, 
and rubihydran. A similar, but less powerful action, is exerted by 
oxide of lead. 

Preparation . 1. From Fabian . Carbonic acid gas is passed into a 

solution of rubian mixed with excess of baryta-water, till the baryta 
is converted into bicarbonate, and the filtrate is left to stand in contact 
with the air. The liquid, after some time, becomes covered with thin 
scarlet films, presenting a crystalline appearance under the microscope 
(compounds of baryta with rabianic acid and rabidehydran), more of which are 
obtained after longer standing, and again on evaporating the liquid, 
finally in the form of red flocks, whilst rubihydran remains dissolved 
in the brownish-yellow liquid (sometimes also sugar resulting from a 
secondary decomposition). The collected films and flocks are decom¬ 
posed with dilute sulphuric acid; the excess of that acid is precipitated 
by carbonate of lead; the precipitate is repeatedly boiled with water, 
till it exhibits only a faint reddish tint (in -which state it contains no impurity 
except a small qua* tiiy of rubiadin, produced by secondary decomposition), and the 

solution is filtered and evaporated; a yellow-brown mass then remains, 
mixed with yellow needles, from which cold water extracts rubidehy¬ 
dran. leaving rabianic acid in the form of a yellow powder. Tins 
product is washed with cold water, and recrystaliised from boiling 
water, if necessary, with aid of animal charcoal. 

2. From Madder , ivithont previous preparation oj rubian. — Extract of 
madder prepared with hot water is precipitated with neutral acetate 
of lead, then the filtrate with basic acetate; and the latter precipitate 
containing rubian and chlorogenin, is decomposed with cold dilute sul¬ 
phuric acid, digested with carbonate of lead, and filtered. The filtrate, 
treated with baryta-water, then with carbonic acid, as in the first 
method, deposits, after standing for some time in contact with the 
air, rubianate of baryta, and the baryta-compound of rubidehydran, to 
be treated as in 1, while rubidehydran and chlorogenin remain in 
solution. 

Properties. Lemon-yellow silky needles; in the impure state, granules 
and crystalline mass. Tastes somewhat bitter. Reddens litmus. 

Calculation according to Seliunek. Sehunct. 


52 C. 312 .... 56-01 .... 55*52 to 56*58 

29 H... 29 .... 5*20 .... 5*36 .... 5*61 

27 O... 216 .... 38*79 .... 39*12 .... 37*81 


OTHTOtf... 557 .... 100*00 .... 100*00 .... 100*00 


Schunek analysed rabianic acid prepared with ammonia, caustic soda, lime and 
carbonate of baryta. — It is perhaps identical with Eochleder’s ruberythric acid 
(p. 42). 

Decompositions . 1. Melts when heated in a tube, or between two 

watch-glasses, to a brown-red liquid, which solidifies in the crystal¬ 
line form; at a stronger heat, it gives off vapours, which condense to 
orange-coloured needles of alizarin, and leaves charcoal. — 2. Heated 
on platinum-foil, it melts and burns away incompletely, with a smoky 
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flame. — 3. By boiling' with dilute sulphuric or hydrochloric acid , it is 
resolved into alizarin and sugar, the former separating in dark yellow 
flocks. 100 pts. rubianic acid yield 42*47 pts. of alizarin, therefore 
C 52 H 29 0 27 + 5HO = 2C 14 H 5 0 4 + C 24 H 24 0 24 (Schunck), calc. = 43-44 >P . c. 
Cold oil of vitriol dissolves rubianic acid with dark red colour; boiling 
oil of vitriol dissolves it with dark red-brown colour, and evolution of 
a small quantity of sulphurous acid. — 4. Aqueous rubianic acid is 
decolorised by chlorine , then exhibits a milky turbidity, and separates 
brownish-yellow crystals. — Solution of chloride of lime first colours it 
blood-red, then decolorises it. — 5. With cold nitric acid , it forms a 
yellow solution, which, on boiling, gives off nitrous gas, and becomes 
colourless, and on evaporating leaves oxalic acid and a brown syrup.— 
6 . By boiling with excess of caustic alkalis , it first becomes purple, 
afterwards violet and opaque, and then yields with acids a flocculent 
precipitate of alizarin (mixed with undecomposed rubianic acid, if the 
boiling has not been continued long enough), while sugar remains in 
solution; 100 pts. rubianic acid yield 45*17 pts. alizarin (calc. 43-44 pts., 
according to the equation given under 3)* — 7. Bubianic acid boiled with an 
aqueous solution of ferric chloride , dissolves, with greenish brown colour, 
producing a small quantity of ferrous chloride, and when the solution 
is evaporated, yields a small quantity of black powder, probably con¬ 
sisting of a compound of alizarin with ferric oxide. — 8. When boiled 
with aqueous terchlonde of gold and a few drops of ammonia, it is decom¬ 
posed, with separation of gold.—9. When erythrozym is added to water 
in which rubianic acid is suspended, the acid is gradually resolved into 
alizarin and sugar. 

Combinations . Bubianic acid dissolves more easily in boiling than 
in cold water, and separates in the crystalline state. It dissolves 
without decomposition in hot aqueous phosphoric, acetic , oxalic J and tartaric 
adds. 

With salifiable bases it forms the Eubianates . 

BuUanate of Ammonia .—Bubianic acid forms with ammonia, less easily 
than with aqueous fixed alkalis, a red solution, winch is not altered by 
boiling, and when evaporated leaves the ammonia-salt in the form of 
a red gum, mixed with a little free rubianic acid.—By adding carbonate 
of ^ ammonia to boiling aqueous rubianic acid, and cooling the solution, 
it is obtained in needles, like the potash-salt. — It does not give off 
ammonia in drying. In hot water it is decomposed like the potash 
salt. 

„ EuUanate of Potash .—Concentrated aqueous rubianic acid mixed 
with caustic potash ley, acquires a cherry-red colour, and remains clear; 
carbonate of potash precipitates from it dark red needles of rubianate 
of potash, which, after washing and drying, exhibit a silky lustre and 
flea-brown colour, and over the water-bath or in vacuo, assume a 
transient light red colour. It is decomposed by cold, more easily by 
boning water, with separation of free rubianic acid. 



RUBIANIC ACID. 


41 


Calculation according to Scliimek. 

Schunck. 
at 100° ; mean. 

52 0 . 

. 312 

..... 52*42 

.. 52 02 

2S H . 

. 28 

. 4*70 

. 4*84 

26 0 . 

. 208 

. 34*97 

. 35*56 

KO . 

. 47*2 ... 

.... 7-91 

. 7'5S 

C 52 XH 2S 0 27 . 

. 595*2 ... 

. 100*00 

........ 100*00 


Rubianate of Soda .—Hot aqueous rubianic acid, mixed with caustic 
soda or carbonate of soda, yields on cooling light red granules of the 
soda-salt, which dissolve sparingly in cold water, with red colour in 
hot water, and separate on cooling in the form of a thick jelly, on 
which crystals of rubianic acid gradually form. 

Rubianate of Baryta .— a. Mono-acid. — 1. Baiyta-water forms a 
crimson-red precipitate with aqueous rubianic acid, and decolorises it. 
The precipitate dissolves on passing carbonic acid into the liquid, form- 
ing a yellow solution, which, on standing in contact with the air, 
deposits the salt in films, exhibiting a crystalline character under the 
microscope. — 2. Rubianate of potash is precipitated by chloride of 
barium, and the red precipitate is washed and dried in vacuo. 

According to 2. Selnmck. 


mean. 

52 C . 3X2 .... 49*24 .... 48*63 

29 H . 29 .... 4*57 .... 4*75 

27 0 .. 216 .... 34*11 .... 34*93 

BaO . 76*5 .... 12*08 .... 11*69 


C^BaH^O 27 + Aq. 633*5 .... 100*00 .... 100*00 

b. Sesqui-acid ? — The red precipitate which an ammoniacal solution 
of rubianic acid forms with chloride of barium, loses baryta in washing, 
and then contains 3 at. acid to 2 at. baryta. 

Rubianate of Lime . — Lime-water added to aqueous rubianic acid 
forms a light red precipitate soluble in carbonic acid, and not reappear¬ 
ing in the solid state when the carbonic acid escapes, but only when 
the solution is evaporated. 

Rubianate of Lead. —Alcoholic, but nut aqueous, rubianic acid throws 
down from a solution of neutral acetate of lead, red flocks soluble in 
pure water. — Alcoholic rubianic acid mixed with ammonia and an 
insufficient quantity of neutral acetate of lead, yields red flocks, which 
after washing with alcohol, drying in vacuo, and then over the water- 
bath, contain 7PbO,2C 52 H 27 0 25 . —From basic acetate of lead, alcoholic 
rubianic acid throws down a precipitate = 9Pb0,C 52 II 27 0* 6 , which, after 
solution in alcoholic acetic acid and precipitation with ammonia, con¬ 
tains 6 at. lead oxide to 1 at. ammonia. 

Aqueous rubianic acid is precipitated by hydrate , but not by acetate 
of alumina , by ferric hydrate , but not by ferric chloride. — Cupric acetate 
forms, both in aqueous and in alcoholic rubianic acid, a brownish red 
precipitate, soluble in boiling acetic acid. 

Rubianate of Silver . — Nitrate of silver does not alter boiling rubianic 
acid, but on addition of ammonia it throws down red-brown flocks, 
which appear crystalline under the microscope, and form with ammonia 
a red solution, which does not alter, even at the boiling heat. The 
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salt, after washing with a small quantity of water, then with alcohol^ 
and drying in vacuo, contains 17*58 p. c. AgO. (C 62 H 28 0 2G , AgO = 17*47 
p. c.) 

Rnbianic acid dissolves in alcohol , but not in ether . It does not dye 
mordanted fabrics. 


Ruberytliric Acid. 

072^40040 or Q56 H S1 0 31 ? 

Eochleder. See the memoirs cited under Alizarin, xiv, 130. 

Occurrence . In madder-root. — Schunck found no ruberytliric acid in madder, and 
is of opinion that in tlie preparation of ruberytliric acid, products of the decom¬ 
position of rubian must bare been obtained. 

Preparation. The aqueous decoction of madder-root is precipitated 
by neutral acetate of lead; the precipitate (which serves for the pre¬ 
paration of alizarin and purpurin, xiii, 327), is collected on a filter; and 
the filtrate is mixed with basic acetate of lead, not in excess, which 
throws down a dark flesh-coloured, nearly brick-red precipitate, con¬ 
taining ruberytliric and rubichloric acids, with small quantities of citric 
and phosphoric acids. This precipitate is suspended in water, and 
decomposed by hydrosulphuric acid, the solution chiefly containing 
rubichloric acid is filtered from the sulphide of lead: and the rube¬ 
rytliric acid which remains attached to this lead-precipitate is extracted 
from it, after washing for a short time, by boiling with alcohol. The 
alcoholic solution evaporated to one-third, then mixed with water and 
a small quantity of baiyta-water, deposits a scanty white precipitate, 
and the filtrate treated with a larger quantity of baryta-water yields 
ruberytkrate of baryta in dark cherry-red flocks. These are collected 
and dissolved in dilute acetic acid; the solution is nearly neutralised 
with ammonia, and precipitated by basic acetate of lead, whereby a 
cinnabar-coloured lead-salt is obtained, which must be washed with 
dilute alcohol, and decomposed under alcohol by hydrosulphuric acid. 
The liquid heated to the boiling point with the sulphide of lead, then 
filtered hot and evaporated, deposits light yellow crystals of ruberytliric 
acid, which may be purified by pressure, and recrystallisation from a 
small quantity of boiling water. 251b. madder yield 1 gramme of the acid ; 
Revantme more than European madder. 

Properties. Yellow prisms having a silky lustre, and not diminish¬ 
ing in weight by drying at 100°. Has a faint taste. 


Calculation according to Rocbleder. Soehleder. 

earlier. later . 


72 O.......... 

.. 432 , 

... 54*54 

56 O .. 

. 336 . 

... 54-64 . 

... 54*48 

40 H.. 

.. 40 .. 

... 5-05 

31 H .. 

. 31 . 

... 5*04 . 

5*16 

40 O.. 

.. 320 .. 

... 40*41 

31 O . 

. 248 . 

... 40*32 , 

... 40*36 

cph 

.. 792 ., 

... 100*00 

C 5S H? 1 O sl ... ) 

. 615 . 

... 100-00 . 

... 100*00 


RoeMwfer is undecided between these two formate: be regards KuSilmann’s 
xanthin, Higghfs xaathin, Schuncks xanthin (cblorogenin), and Range’s madder- 
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yellow, as impure ruberytliric acid. It is more probably identical with SchtimcFs 
(more recently prepared) rabianic acid, though it is said to differ therefrom in com¬ 
position and in the degree of its solubility in ether. 

Decompositions. 1. The aqueous solution becomes turbid when heated 
with hydrochloric acid, and forms, on boiling, a yellow jelly, which 
cakes together into flocks of alizarin, while sugar remains in solution. 

tt" 2 H 40 O 40 = C 12 H 10 O 10 + 3CP°H 6 0 6 4 - 12HO. 
or, C 56 H 31 0 3i = 2C 20 H 6 O 6 + ^CPEPO 12 + 3HO (Rochleder). 

2. When the blood-red solution of ruberytliric acid is boiled with 
aqueous alkalis , it acquires the colour of alkaline solutions of alizarin 
and deposits alizarin on addition of an acid. — 3. It is not altered by 
emulsin . 


Combinations . Ruberytkric acid dissolves sparingly in cold, easily 
in hot water. 

In aqueous alkalis it dissolves with dark blood-red colour. The 
aqueous acid forms with baryta-water a dark cherry-red, flocculent pre¬ 
cipitate ; with solution of alum, after addition of ammonia, a cinnabar- 
red precipitate. 

JRuberythratc of Lead. —An aqueous solution of ruberythric acid 
mixed with a little alcohol, is precipitated by basic acetate of lead, 
the liquid is heated, and the precipitate washed with water containing 
alcohol. Cinnabar-red powder. 

Calculation according to Rochleder. Rochleder. 


72 O . 

earlier. 

432 , 

.... 22-92 

14 0 . 

later . 

„ 84 . 

... 22-64 

in vacuo. 
.... 22-74 

37 H. 

37 . 

.... 1-96 

7 H . 

. 7 

... 1'89 

.... 2*00 

37 O . 

296 , 

15-70 

7 O . 

.. 56 . 

... 15-09 

.... 15-82 

10 PbO. 

1120 

.... 59-42 

2 PbO . 

, 224 . 

... 60-38 

.... 59*44 

C72jq37QS7 XQPbO ># 

1885 , 

.... 100-00 

C I4 H70 7 ,2Pb0... 

. 371 .. 

... 100-00 

.... 100-00 


C 14 PF0 7 ,2Pb0 = JOWEPSQ®,JPbO (Rochleder). 


Ruberythric acid dissolves in boiling aqueousjfemc chloride , forming 
a dark brown-red solution, which is precipitated by alcohol. 

It dissolves with gold-yellow colour in alcohol and in ether . 


Appendix to Ruhian, Rubianic Acid, and Rvherythric Acid . 

1. RuMhydran. 

O^JEFO? 5 ? 

Ed. Schotce:. J.pr. Chem. 70, 166. 

When rubian is decomposed by bicarbonate of baryta for the pre¬ 
paration of rabianic acid and rubidehydran, this substance remains in 
solution after the baiyta-compounds have been separated, and is 
purified as follows:— 
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1. The brown-yellow filtrate, obtained as described at page 89, 1, is 
again mixed with baryta-water to separate any still nndecomposed 
mbian; carbonic acid is once more passed into it, and the red Bocks 
which separate on evaporation are removed. The filtrate mixed with 
basic acetate of lead yields a red precipitate, which is to be washed, 
decomposed with cold dilute sulphuric acid, and treated with carbonate 
of lead to remove the excess of that acid. The precipitates are then 
removed; hydrosulphuric acid is passed into the liquid; the sulphide 
of lead is separated by filtration; and the filtrate is evaporated. 

2. The solution of rubihydran and chlorogenin obtained as already 
described (p. 39,2), is again precipitated with basic acetate of lead, and 
the precipitate is washed with water, dissolved in acetic acid, and re¬ 
precipitated by ammonia. The lead-precipitate thus produced is free 
frt )in chlorogenin, and is decomposed for the preparation of rubiliy- 
diao, like that obtained by method 1. If the rubihydran still retains 
chloxogenin, its solution turns green when boiled with hydrochloric or 
sulphuric acid. 

Properties, Brown-yellow, transparent gum, having a bitter taste. 
It does not give off all its water till after prolonged heating over the 
water-bath, then becoming brittle and easy to pulverise; on exposure 
to the ah it quickly becomes moist and soft. 


56 C . 

.... 336 .... 

. 5129 .. 

Schunck. 
... 51-5 

39 II. 

... 39 ... 

. 505 

... 6*0 

35 0 . 

. 280 .. 

. 42 76 .... 

... 42*5 

C^H^O 35 . 

.. 655 .. 

. 100 00 . 

..100 0 


Rubihydran — Rubian + 5 aq. 

In other experiments Schnnck obtained numbers agreeing "with the formulae 
£ 5 fij-£ 39 Q 3 s + 3 a q. and *f 6 aq. 

Decompositions. 1. Rubihydran heated in a glass tube yields a 
smaller quantity of crystalline sublimate than rubian. — 2. When 
boiled with dilute sulphuric or hydrochloric acid , it forms a turbid solu¬ 
tion which deposits yellow flocks and drops of brown resin, and after 
boiling for some time, becomes colourless and is completely resolved 
into rubiretin, verantin, rubiadin, a small quantity of alizarin, and 
sugar. — 3. Boiled with aqueous caustic potash or soda, it forms a soluti< >n 
which is red at first, but soon deposits a few purple flocks and becomes 
yellowish-brown, and when treated with acids, loses its colour and 
deposits a yellow flocculent precipitate containing the same substances 
as those which are produced by boiling' rubihydran with hydrochloric 
acid. This reaction does not yield rubianic acid like the corresponding 
reaction with rubian. — 4. With cklonne it yields the same products as 
rubian. 

Combinations. Rubihydran dissolves readily in water. It is not 
altered by boiling phosphoric, oxalic , acetic , or tartaric acid . It is not 
precipitated by metallic salts, with the exception of basic acetate of 
lead. 

Lmd^mw^mumL — Basic acetate of lead forms with aqueous rubi- 
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hydran a brownish-red precipitate, less fiery than those which it yields 
with rabian and rubidehydran; the supernatant liquid is light yellow, 
and is precipitated by ammonia in pale red flocks. — "When alcoholic 
rubihydran is precipitated with ammonia and an insufficient quantity of 
neutral acetate of lead, the precipitate, after being washed with 
alcohol, dried in vacuo, and then over the water-bath, contains 20*98 
p. c. 0., 2*48 EL, and 59*18 PbO ; therefore carbon and hydrogen in 
the proportions required by rubihydran = C 57 H 39 0 35 , but the lead- 
oxide not in simple atomic proportion. 

Rubihydran is not very soluble in alcohol . 


2, Rubidehydran. 

0 56 H 32 0 28 . 


Er>. Schunck. J.pr. Chem. 70, 162. 

The solution of rubidehydran obtained (p. 39) by decomposing rubian 
with bicarbonate of baryta (ammonia, lime, or baryta-water), is puri¬ 
fied by evaporation, re-solution in cold water, and precipitation of the 
solution evaporated to a syrup, with alcohol, which separates a reddish- 
yellow, gummy mass, together with sulphates. The solution, filtered 
therefrom and evaporated, leaves rubidehydran, which however still 
retains the sulphates of lime, magnesia, and soda, from which Schunck 
does not attempt to purify it, for fear of decomposing it. 

Properties. Reddish-yellow, transparent gum. Not deliquescent. 
Has a strong bitter taste. 

Calculation according to Schunck. Schunck. 

mean. 

56 C .. 336 56*75 56*50 

32 H. 32 5*40 5*65 

28 O .. 224 37*85 37*85 


C^BTO 23 .. 592 . 100 00 . 100*00 

Rubidehydran = Rubian — 2aq. } after deduction of ash. Similar results were 
obtained with rubidehydran prepared with bicarbonate of baryta, or with ammo nia , 
lime, or caustic baryta. 

Decompositions. Rubidehydran boiled with dilute sulphuric or hydro¬ 
chloric acid , is resolved into a mixture of sugar, alizarin, rubiadin, a 
small quantity of verantin and rubiretin, without production of 
rubianin. — When boiled with alkalis , it forms a purple-red solution, 
from wdiieh acids throw down yellow flocks. No rubianic acid is 
formed in this reaction (except when caustic baryta is used). — With 
aqueous chlorine it yields the same products as rubian. 

Combinations . Rubidehydran dissolves in water, forming a yellow 
solution which is not precipitated by any metallic salt, except basic 
acetate of lead. 

Lead-compound. — Alcoholic rubidehydran forms a yellow precipitate 
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with alcoholic neutral acetate of lead. To prepare the salt, a very 
strong aqueous solution of mbidehydran is mixed with alcoholic sugar 
of lead, the red precipitate is separated by filtration; the filtrate is 
precipitated by ammonia; and the precipitate is washed with alcohol. 

After drying over the water-bath, it contains 29*2 p. c. C., 2*85 EL, 
47*73 PbO. and 14*7 MgO.; which latter Schunck regards as taking 
the place of a certain portion of lead-oxide : hence he gives the for¬ 
mula 5Pb0,C^EP0 28 . 


Chlororuhian, 

C^CIIFO 24 . 

Ed. Schuxck (1855). JST. Phil. Mag. J. 12, 200 and 270; J.pr. Chem . 

70, 169. Preliminary Notice: Chem. Gaz . 1850, 357 ; J. j)r. Chem , 

67, 154; Pharm. Ceatr . 1855, 785. 

Formation . By the action of chlorine in aqueous rubian (p. 86). 

Preparation. An aqueous extract of madder is precipitated by 
neutral acetate of lead, the filtrate precipitated with ammonia; the 
resulting red precipitate decomposed by sulphuric acid; and chlorine 
gas passed into the filtrate. The dirty yellow flocks of an easily 
fusible resin, which are precipitated by the first action of the chlorine, 
are separated by filtration; and the pure yellow flocks of chloro- 
rabian, precipitated on continuing the passage of the chlorine, are 
collected and crystallised from hot alcohol. 

Properties . Crystallised from a dilute alcoholic solution, it forms 
light orange-yellow needles, having a bitter taste ; precipitated from a 
concentrated alcoholic or hot aqueous solution, it forms granulo-amor- 
phous spherules. Neutral. 


Calculation according to Schunck. 

Schunck. 




mean ; at 100°. 

44 O .... 

.. 264-0 .... 

.... 50‘92 

........ 51*18 

Cl... 

... 35-5 .... 

. 6*82 


27 H .... 

... 27-0 .... 

..... 5*20 

.. 4*93 

24 O .. 

... 192*0 .... 

.... 37-06 

_ 37*51 


C 44 CIB? 7 0- 4 . 

... 518-5 ... 

. 100*00 

. 100*00 


Decompositions. 1 . Heated in a test-tube, it melts to a brown 
liquid, yields a white ciystalline sublimate, and leaves charcoal.— 
2. On platinum-foil, it melts and burns with a smoky, greenish flame, 
leaving a large quantity of charcoal. — 3. Chlorine-water gradually 
converts it into perchlororubian. —4. With boiling dilute sulphuric or 
hydrochloric acid, it forms at first a yellow solution, which, on con¬ 
tinued boiling, becomes milky, and deposits yellow flocks of chloro- 
rubiadin, while sugar remains in solution: 

C-CIH-'O- 4 = CTOIH^O 9 + C^EFQ 1 - + 3HQ. 

5. With aqueous caustic soda , it forms a blood-red solution, which, 
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after being heated for some time, deposits dark red-brown flocks of 
oxyrubian (q. v.), while sugar, its products of decomposition, and 
verautin, rubiretin and rubiadin remain dissolved. 

The red liquid which remains after the separation of the oxyrubian, 
yields, with dilute sulphuric acid, a yellowish brown precipitate and a 
filtrate, which (after saturation with carbonate of lead, and separation 
of the sulphate of lead) leaves, on evaporation, sulphate of soda, 
chloride of sodium, and a brown saccharine syrup. — The yellowish 
brown precipitate produced by dilute sulphuric acid, dissolves in 
alcohol, with the exception of a portion, a; the solution forms with 
neutral acetate of lead, a brown precipitate, b; and the liquid filtered 
therefrom, yields, with water, yellow-flocks, c.—a is dark-brown, black 
when dry, and contains 67*56 p. c. 0., 4*1 H., and 28*35 0.; probably, 
therefore, a product of the decomposition of sugar and of Mulder’s 
uhnic acid.— 5, boiled with hydrochloric acid, after washing with 
alcohol, deposits brown flocks, which yield to cold alcohol, rubiretin or 
some substance of that nature, while verantin remains dissolved; 
these flocks, after solution in alcoholic ammonia, and precipitation with 
acetic acid, contain 64*8 p. c. 0. and 4*8 EL — c yields to alcohol 
impure rubiadin (containing 68*86 p. c. C/and 5*4 EL), and leaves brown 
flocks. — 6. Chlororubian, dissolved in potash-ley reduces auric chloride 
in the cold. 

Chlororubian dissolves with yellow colour in boiling icater. 

With alkaline carbonates , it forms a clear blood-red solution (vicL sup.); 
with baryta-water^ on boiling, dark red flocks; with chloride of calcium 
and ammonia, a light red precipitate, the supernatant liquid being 
nearly colourless in both cases. — Aqueous chlororubian does not pre¬ 
cipitate acetate of alumina or ferric hydrochlorate; but solid chlororubian 
dissolves in boiling ferric chloride with bluish yellow and then with 
darker colour, and ultimately deposits a black powder. — Its alcoholic 
solution does not precipitate alcoholic neutral acetate of lead or acetate of 
copper; but aqueous chlororubian forms, with basic acetate of lead , a 
light red precipitate and a red liquid. 

Chlororubian is soluble in alcohol . It does not dye mordanted 

tissues. 


Appendix to the Glucosides of Maddee. 

Compounds either produced by the decomposition of these Glucosides , or 
existing ready-formed in the Madder . 

1. Rubiacin. 

C^EFO 10 . 


Bunge. J. p?\ Chem. 5, 867. 

Eobiquet. Ann. Chun. Phys. 63, 311. 

Higgin. Phil. May. J. 83, 232 ; J. pr. Chem . 46, 1. 

Ed. Schunck. Bee Memoirs cited under Kubian, 1 and 3. 

Madder-orange. Krapjp-orange. — Observed by Bunge and Bobiquet, investigated 
by Schunck. It is not yet decided whether Higgin’s rubiacin is identical with the 
body winch Schunck designates by this name. 
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Occurrence . In madder-root; perhaps as a soluble lime-compound 
from which the rubiacin separates as the madder-extract turns sour 
(Schunck). 

Formation . 1. By the action of alkaline hydrosulphates on rubiacic 

acid (Schunck). — 2. Higgin’s xanthin is converted, when the aqueous 
extract of madder is left to stand, first into rubiacin, then into alizarin 
(Higgin). — 3. By heating a solution of xanthin in oil of vitriol till it 
assumes a carmine-red colour (Higgin). 

Preparation . a. From Madder, 1. By Higgin’s method (xiv, 136). 

2. It is found partly in the precipitate produced by acids in the 
decoction of madder (p. 34, Preparation of Zubian ), partly in the residue 
left after exhausting the root with water, and may be obtained in the 
pure state by conversion into rubiacic acid, and subsequent reduction 
from this compound (pp. 34 and 50) (Schunck). 

3. Madder-root freed from parenchyma ( le meditullium Ugnenx) is 
exhausted with cold ether, and three-fourths of the ether is distilled 
off from the extract; rubiacin then separates at the bottom of the 
retort, as an orange-yellow crystalline deposit (Robiquet). 

4. Madder-root rinsed, but not comminuted, is macerated at 15° 
with 8 pts. of water for sixteen hours, and the residue then treated 
with an equal quantity of water. The united extracts then deposit, 
after four to six horns, small crystals of madder-orange, which are 
collected, w*ashcd with cold water, and recrystallised from boiling 
alcohol, till a sample dissolves in oil of vitriol with pure yellow 
colour (Runge). Schunck obtained rubiacin by treating pulverised 
madder on a cloth with a small quantity of cold water, collecting the 
crystals which separated, after 12 hours’ standing, from the then acid 
liquid (after longer standing, verantin also separates), and purifying them by 
treatment with dilute nitric acid (which does not attack rubiacin), and 
recrystallisation from alcohol. 

b. From Bubiadc add . The boiling aqueous solution of rubiacate 
of potash is mixed with a slight excess of caustic potash; hydro- 
sulphuric acid passed into the solution for a considerable time, and 
the liquid precipitated with chloride of barium. The purple precipitate 
of nibiacin-baryta, when washed with cold water and decomposed by 
hydrochloric acid, leaves rubiacin, which may be purified by solution in 
boiling alcohol and recrystallisation (Schunck), 

c. From the Madder-liquor of the dye-houses . The liquid Is mixed 
with hydrochloric acid; the precipitate treated with boiling alcohol; 
the orange-yellow powder which separates on cooling, from the result¬ 
ing deep yellow solution is re-dissolved in boiling alcohol; hydrated 
protoxide’of tin Is added; and the liquid is filtered hot; rubiacin then 
separates on cooling in light yellow needles. 

Properties* Splendid plates and needles, with strong, reddish-green 
lustre, like iodide of lead (Schunck). Yellow ciystaHine powder (Runge). 
Yellow, paper-like kmixiae, made up of fine needles (Robiquet). When Carefully 
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heated, It volatilises completely, and sublimes in yellow scales (Schunck). 
Leaves charcoal when sublimed (Bunge, Eobiquet, Higgin). 


Schunck. 

a. b. mean . 


32 C. 

. 192 ... 

. 67-84 ... 

. 67-01 ... 

.... 67*1 

11 H. 

. 11 ... 

. 3*S8 ... 

. 3*28 ... 

. 4*0 

10 0.... 

. 80 ... 

.... 28*28 .. 

.... 29*71 ... 

.... 28*9 

C 32 H n 0 10 . 

.. 283 ... 

. ICO'OO ... 

. 100*00 ... 

. 100*0 


Schunck formerly gave the formula C 31 H 9 0 10 calculated ftom analysis a. 

Decompositions. 1. Melts when heated on platinum-foil, and burns 

with a smoky flame, leaving no residue (Schunck). — 2. Heated with 
oil of vitriol , it forms a dark brown solution, and is precipitated by 
water as a brown powder destitute of colouring properties (Higgin); 
see below. — 3. Dissolves without alteration in boiling dilute nitric add , 
and is decomposed with difficulty by boiling with the concentrated 
acid. — 4. A boiling aqueous solution of feme nitrate or hydrochlorate 
dissolves it without alteration at first, but converts it into rubiacic 
acid, after continued boiling. — 5. By alkaline hydrosulphates „ it appears 
to be converted into rubiafin. According to Schunck’s earlier experi¬ 
ments, rubiacic acid treated with hydrosulphuric acid is converted into 
rubiacin; but according to later experiments, the product thus obtained 
is a substance resembling rubiacin or rubiafin, and containing 70*24 
p. c. C., 4*64 H., and 25*12 0., therefore C 32 H 126 0 85 , that is to say, 
rubiafin — £ at. aq.; hence Schunck supposes that the rubiacic acid is 
first converted into rubiacin, and then this latter into rubiafin. 

Combinations. Rubiacin dissolves sparingly in boiling water , forming 
a reddish yellow liquid (amber-yellow, according to Higgin), whence 
it crystallises on cooling (Schunck and others). 

It is slightly soluble in dilute acids (Higgin). 

It dissolves in oil of vitriol , without decomposition, even at the 
boiling heat, forming a yellow solution, whence it is precipitated 
by water (Schunck). "Vide sup. The solution in cold oil of vitriol is yellow 
(Bunge), reddish-yellow (Eobiquet), orange-yellow (Higgin). 

Rubiacin dissolves with brownish colour in ammonia (Eobiquet). 
It dissolves also in a warm ammoniacal solution of sulphate of ammonia 
(Higgin). 

In caustic alkalis it dissolves with rose-red colour (Runge, Eobiquet), 
with fine crimson archil-colour (Higgin), with purple colour, and is pre¬ 
cipitated by acids (Schunck). 

With carbonate of soda it forms an orange-coloured solution (Runge), 
which becomes blood-red on boiling, and deposits red flocks as It cools 
(Schunck). 

With lime it forms a very soluble compound (Higgin, Schunck). 
The solution of rubiacin in ammonia forms dingy red precipitates with 
the chlorides of barium and calcium (Schunck). 

When boiled with solution of alum , it forms a light orange-coloured 
solution (Runge), without any tinge of red, and is precipitated in 
greenish yellow flacks by sulphuric acid. The alum-solution does not 
become turbid on cooling, unless a large quantity of alizarin is present 
at the same time, In which case the greater part of the rubiacin 
is likewise precipitated (Higgin). Hydrate of alumina immersed in an 
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alcoholic solution of rnbiacin, acquires an orange colour, and precipitates 
it completely. The precipitate dissolves easily, and with purple colour 
in caustic potash (Schunck). 

Lead-compound* An alcoholic solution of rnbiacin forms a dark red 
precipitate with an alcoholic solution of neutral acetate of lead 


(Schunck). 



Schunck. 

96 C . 

576 ... 

. 33*05 ... 

. 33*05 

33 H . 

33 ... 

. 1*89 ... 

. 1*80 

30 0 . 

240 ... 

. 13-78 ... 

.. 14*41 

8 PbO . 

. 896 ... 

. 51*28 ... 

.. 50-74 

3C 32 H 11 O 10 ,8PbO.... 

1745 .... 

. 100*00 ... 

. 100-00 


Rubiacin dissolves sparingly in cold, more abundantly in boiling 
alcohol , and is precipitated in yellow flocks by water (Schunck). Nearly 
insoluble in cold alcohol, but dissolves sparingly in boiling alcohol, 
forming a golden- yellow solution (Robiquet). Easily soluble in alcohol 
(Higgin). 

Dissolves easily in ether (Robiquet, Higgin), sparingly in acetic acid 
(Robiquet). It colours mordanted tissues slightly (Schunck), not at 
all (Higgin), brilliant orange-yellow (Runge). 


2. Rubiafin. 

C 32 H 13 0 9 . 


Schunck. J . pr . Chem. 59, 465. 

Formation . In the fermentation of rubian (p. 37). 

Preparation . (siv, 135.) 

Yellow shining plates and needles, sometimes star- or fan-shaped 
masses, which behave like rubiacin when heated with water, sulphuric 
acid, nitric acid, neutral acetate of lead, and cupric acetate, and like¬ 
wise form rubiacic acid when treated with ferric nitrate: hence 
rubiafin differs from rubiacin only in composition. 

Schunck. 

32 C .. 192 . 69 31 . 69*30 

13 H.. 13 4-69 4*56 

9 O.. 72 26*00 ... . 26*14 

C*H“0*. 277 100*00 . 100*00 


3. Rubiacic Acid. 

CPEPO". 

Ed. Schiwck (1848). Ann. Pharm. 66, 201; abstr. Pharm. Centr. 1848, 
609 and 625; Compt. Uhim. 1849, 215.— N. PHI. Mag. 5, 410 and 
495 ; J.pr. Chem. 59, 453 : abstr. Ann. Pharm. 87, 344. 
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Formation . By boiling rubiafin or rubiacin with an aqueous solution 
of ferric nitrate or chloride. 

Preparation. From Madder (p. 34). —From the liquor which has been used 
for dyeing with madder , and still contains madder. Spent madder-liquor. This 
brown, muddy liquid, after the woody particles of the madder have been 
removed from it, is mixed with hydrochloric acid; the brown flocks which 
fall down are boiled with ferric nitrate as long as anything is thereby dis¬ 
solved ; and the dark red-brown filtrate is precipitated by an acid: a yel¬ 
low precipitate is then obtained, consisting of a mixture [or a compound 
(p. 52)] of rubiacin and rubiacic acid. This mixture, or the red rubiacin ob¬ 
tained as already described (p. 34), is boiled for a long time with aqueous 
ferric nitrate ; the solution is precipitated with hydrochloric acid; and 
the precipitate is first washed with water and then with boiling alcohol, 
which dissolves the unaltered rubiacin, and leaves behind the rubiacic 
acid that has been formed. By evaporating the alcoholic solution and 
repeatedly boiling the residue with ferric nitrate, the whole of the 
rubiacin may be ultimately converted into rubiacic acid. The rubiacic 
acid obtained by this process, or in the preparation of rubian(xiv, 134), 
is converted into potash-salt by solution in boiling aqueous carbonate 
of potash, filtration, and evaporation, and the potash-salt is purified by 
recrystallisation, and decomposed by hydrochloric acid. If the rubiacic 
thus obtained is still contaminated with rubiacin, it will yield by care¬ 
ful sublimation between two watch-glasses, a yellow sublimate, of 
which the pure acid yields no more than a mere trace. 

Properties. Non-crystalline, lemon-yellow powder. 

Schunck. 

earlier; later; 

mean. mean. 

32 C. 192 56-97 . 57*28 57*59 

9 H... 9 . 2*67 . 2*47 . 2*87 

17 O . 136 40-36 40*25 39*54 

0®WO l ? . 337 100*00 100*00 100*00 

Decompositions . 1. Heated on platinum foil, it melts and burns with 

a bright flame, leaving no residue. — 2. Heated in a test-tube, it 
gives off vapours and oil, hut no crystalline sublimate. Between 
watch-glasses, a trace of sublimate is obtained, and a large quantity 
of charcoal. (Vid sup.) — 3. It dissolves in cold oil of vitriol , forming a 
yellow solution precipitable by water: in hot oil of vitriol, with decom¬ 
position, the solution no longer yielding a precipitate with water. — 
4. With strong nitric acid it forms a yeliow solution, which is decomposed 
on heating, with evolution of nitrous gas. — 5. In alkaline solution, it 
is converted by hydrosidphnric acid , first into rubiacin, and then into 
rubiafin.— 6. Not altered by boiling with chromate of potash and 
sulphuric acid. 

Combinations. Rubiacic acid dissolves slightly in boiling water^ 
colouring it yellow. 

It dissolves in aqueous ferric chloride , and is precipitated therefrom in 
flocks by acids. 

With bases it forms the rvhiacates = C^MIPO 17 , according to 

e 2 
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Schunck. Aqueous rubiacate of potash forms ■with chloride of hariam 
a yellow precipitate; with chloride of calcium , orange-coloured 
crystalline; with alum , yellow; with neutral acetate of lead , red; with 
ferrous sulphate , greenish-grey. With ferric chloride it forms a 
red-brown liquid and a scanty precipitate of the same colour. 
It precipitates cupric sulphate dark-red; mercurous nitrate yellow; 
mercuric nitrate , yellow and crystalline; stannous chloride , dirty yellow ; 
stannic chloride , fight yellow. From an acid solution of auric chloride 
it throws down a yellow precipitate, which is not altered by boiling, 
and dissolves with purple colour in potash. 

^ Rubiacate of Potash. — Preparation , p. 51. — Needles or prisms having 
a light brick-red colour and silky lustre. Detonates when heated. If 
contaminated (or combined, vid. inf.) -with rubiacin, it is granular, has less silky 
lustre, and detonates less strongly. — It dissolves in water with red colour, 
changing to purple by the action of potash-ley. With alcohol it forms 
a blood-red, transparent solution. 


32 C . 

. 192*0 ... 

.. 51-17 .. 

►Schnnck. 

mean. 

. 51-37 

8 H ... 

. 8-0 ... 

. 2*13 .. 

. 2-41 

16 0 . 

. 128-0 ... 

... 34*12 .. 

. 33-18 

£0 . 

. 47-2 ... 

. 12*58 .. 

. 1301 

OTHSKO 1 *. 

. 375-2 ... 

. 100*00 .. 

. 100*00 


Rubiacate of Silver. — Obtained by precipitating the potash-salt with 
nitrate of silver. — Yellow or faintly orange-coloured precipitate. 
Cinnabar-red if mixed or combined with rubiacin. 


32 C . 

. 192 .... 

... 43*24 .. 

Seliunct. 
. 43 63 

8 H. 

. 8 ... 

.... 1*80 .. 

. 2*40 

16 0 ... 

. 128 .... 

.... 28*83 


AgO. 

.. 116 .... 

... 2613 



C^EPAgO 17 .. 444 . 100*00 


Rubiacic acid dissolves sparingly in boiling alcohol , forming a yellow 
solution. This solution, which deposits nothing on cooling, becomes 
iridiscent and yields small crystals when mixed with water. The 
aqueous or alcoholic solution imparts a faint colour to mordanted fabrics. 

With Rubiacin? If ruhiacic acid prepared from madder-liquor 
(p. 51) has not been boiled thoroughly, or not sufficiently, with alcohol, 
it remains contaminated with rubiacin, which then passes also into the 
rubiacates, so that the acid thus obtained may be regarded either as a 
mixture or as a compound of the two bodies in equivalent proportions. 
— It reacts like rubiacic acid, but when heated between two watch- 
glasses, yields a large quantity of yellow sublimate, probably consist¬ 
ing of rubiacin, and forms, with potash, a granular salt having less 
silky lustre, a dark red colour, and yielding with aqueous nitrate of 
silver a shining cinnabar-red precipitate, not altered by light or by the 
action of boiling water. * ^ 
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Acid) precipitated fro in the Pot ash-salt. Sclitmek. 

64 C . 384 61*93 . . 61*19 

20 H. 20 3*22 . 3*55 

27 O ... 216 34*85 . 35*26 


C 32 H 9oi7 3 0 3 -H n O 10 .... 620 .. ... 100-00 . 100*00 


Silver-salt, precipitated from the Potash-salt. Scliunck 


61 O. 

. 384 

18 H. 

. 18 

25 O . 

. 200 

2AgO . 

. 232 


C w H ls Ag 2 0 2 '. 834 


. 46*01 46-08 

. 2*15 2*20 

. 24 00 . 24*37 

... . 27*81 . 27-35 


100 00 . 100-00 


4. Kubiadin. 

C 32 H i3 G 9 . 


Ei>. Schunck (1858). JST. PM. Mag . 5, 410 and 495; J. pr. Chem. 59, 
458. — M. Phil. Mag. 12, 200 and 270; J. pr. Chem. 70, 154. 

Formation. 1. In the decomposition of rubian by fixed alkalis 
(p. 36); sometimes also in the decomposition of rubian by bicarbonate 
of baryta (p. 39). — 2. In the decomposition of rubihvdran or rubide- 
hydran by dilute hydrochloric or sulphuric acid (pp. 44, 45), sugar being 
always formed at the same time. 

Preparation. 1. From the mother-liquor obtained in the decompo¬ 
sition of rubian by alkalis (xiv, 134) after separation of the compound 
of alizarin and alumina. This mother-liquor, mixed with dilute sul¬ 
phuric acid and a large quantity of water, deposits yellow flocks con¬ 
taining rubiretin, verantin, and rubiadin, while sugar remains in 
solution. 

These flocks are collected, washed, and dissolved in boiling alcohol, 
and the solution is mixed with acetate of lead, which throws down 
rubiretin and verantin as a brownish-purple precipitate (see Pubiretin ), 
while rubiadin remains in solution, still mixed however with a small 
quantity of rubiretin. By precipitating the solution with a large 
quantity of water, dissolving the yellow flocks thereby obtained in the 
exact quantity of boiling alcohol required, and digesting with hydrate 
of lead (or stannous hydrate), the rubiretin is removed, and the hot- 
filtered solution deposits rubiadin on cooling; an additional quantity 
of that substance, but in an impure state, is obtained by evaporating 
the mother-liquor. This latter product may be purified by sublimation. 
— 2. An aqueous solution of rubihydran (p. 44) is boiled with hydro¬ 
chloric or sulphuric acid till it becomes colourless, and no longer de¬ 
posits yellow flocks or a brown resin. These flocks are a mixture of 
rubiretin, verantin, and rubiadin, with a small quantity of alizarin; 
the alizarin may be separated by acetate of alumina, and then the 
rubiadin in the same manner as from the mixture of these bodies ob¬ 
tained by the first method. 
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Properties. Golden-yellow, sometimes rectangular tables, yellow 
or orange-coloured needles, resembling rubianin. When slightly con¬ 
taminated with foreign substances, it is obtained as a granular mass or a yellow amor¬ 
phous powder. By careful beating between two watch-glasses, it may 
be sublimed in yellow or orange-coloured, shining, micaceous laminae, 
leaving only a small quantity of charcoal. 


Schunck. 



Calculation according to Schunck. 


earlier 

later 


earlier. 



later . 


at 100°. 

mean . 

32 C . 

.. 192 ... 

.. 71-64 

32 0 . 

.. 192 

.... 69*31 . 

... 71-22 .. 

... 69*61 

12 H. 

.. 12 ... 

.. 4*47 

13 H . 

.. 13 

.... 4*69 . 

... 4-83 . 

... 5-06 

8 O. 

.. 64 

.. 23*89 

9 0 .. 

.. 72 

.... 26*00 . 

... 23-95 . 

... 25-33 


.. 268 .. 

.. 100*00 

C^BTO 9 .. 

.. 277 

100*00 . 

.... 100*00 . 

... 100*00 


The earlier and later formulae proposed by Schunck differ from one another by 
1 at. water. 


Decompositions. 1. Heated on platinum-foil, it melts and burns 
with flame.—2. It dissolves in cold oil of vitriol with deep yellow colour, 
and is precipitated unchanged by water; in hot oil of vitriol it dis¬ 
solves with dark brownish-yellow colour, eliminating a small quantity 
of sulphurous acid, and yields with water a yellow-brown precipitate. 
— 3. Gives off red fumes when boiled with nitric acid. — 4. With 
alkalis it behaves like rubianin. — 5. It is but slightly altered by ferric 
chloride . 

Combinations. Insoluble in water, even at the boiling heat. By 
aqueous ammonia and carbonate of soda it is not dissolved in the cold, 
but dissolves with blood-red colour at the boiling heat. The ammo- 
niacal solution gives off ammonia in contact with the air, and deposits 
rubiadin in the form of yellow films. With chloride of barium it is first 
decolorised and then forms dark brownish-red needles ; with chloride of 
calcium it forms alight-red precipitate. An alcoholic solution of rubiadin 
does not precipitate acetate of lead ; with cupric acetate it first forms a 
darker-coloured liquid, and then a dark brown-red precipitate. It is 
insoluble in aqueous /emc chloride. 

Dissolves in alcohol more easily than rubianin. 


5. Eubiagin. 

(pjjufp or c 44 H 17 0 !3 . 


In. Schunck. J. pr. Chem. 59, 471. 

Formation. In the fermentation of madder and by the action of 
erythrozym on mibian, together with many other products (xiv, 184 
and xvi, 37). v ’ 

. Preparation. When the alcoholic filtrate obtained by the fermenta¬ 
tion of madder (xiv, 134) after precipitation of alizarin, verantin, 
rubiretin, and rubiafin, with acetate of lead, is mixed with a large 
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quantity of water, a faintly orange-coloured precipitate is formed, 
consisting of the lead-compounds of rubiagin and rubiadipin; this 
precipitate is to be collected and decomposed by boiling dilute sulphu¬ 
ric acid. The undissolved portion washed with water, then boiled 
with alcohol, yields to the latter rubiagin and rubiadipin, both of which 
remain, after evaporation of the alcohol, as a soft, dark-brown fatty 
mass, and may be separated by cold alcohol, which dissolves chiefly 
the rubiadipin; the undissolved rubiagin may be purified by recry¬ 
stallisation from hot alcohol. 

Properties . Small lemon-yellow, spherical granules, or small con¬ 
centrically grouped needles. 

Schunck. 


32 C . 

. 192 . 

... 67-12 

44 C . 

. 264 . 

. 68-57 . 

... 68*10 

14 H .. 

, 14 . 

... 4*89 

17 H . 

. 17 . 

... 4*41 

5*14 

10 0 . 

, 80 

... 27-99 

13 0 . 

. 104 . 

.. 27*02 

26-76 

C32H 14 0 10 ..., 

. 286 . 

... 100-00 

C 44 HFO 13 ... 

. 385 . 

... 100*00 

100 00 


Sckunck is undecided between the preceding formulae, either of which he regards 
as capable of explaining the production of rubiagin from rubian ; either C^H^O 30 + 
4HO = G^H^O 10 + 2C U W' 2 0^, or C 56 H 34 0 % = C^EP'O 13 + C^E^O 12 + 5HO. 

Decompositions . 1. Does not sublime without decomposition, but 

when heated in a test-tube it yields a slight crystalline deposit and 
drops of oil. —2. "When heated on platinum-foil it melts and burns 
with flame, leaving a difficultly combustible coal. — 3. In cold oil of 
vitriol it dissolves with dark red-brown colour, in hot oil of vitriol 
with black colour, eliminating a large quantity of sulphurous acid. — 
4. Dissolves in boiling nitric acid with evolution of nitrous gas, form¬ 
ing a yellow liquid which yields shining crystals as it cools. 

Combinations . Insoluble in boiling water. In ammonia it dissolves 
with blood-red colour, but slowly, and only at the boiling heat; on 
evaporating the liquid, the whole of the ammonia is given off, and 
rubiagin remains in yellow crystals. It dissolves easily in soda-ley , 
and is precipitated in yellow flocks by acids; in baryta and lime-water 
with blood-red colour, precipitable by carbonic acid. From the amruo- 
niacal solution it is but slightly precipitated by chloride of barium and 
chloride of calcium. 

Lead-compound of Rubiagin. An alcoholic solution of rubiagin gives 
no precipitate at first with neutral acetate of lead, but turns yellow, 
and then throws down orange-coloured grains, which dissolve 
sparingly in boiling alcohol, easily in an alcoholic solution of neutral 
acetate of lead. This property distinguishes rubiagin from rubiacin, 
rabiadin and rubiafin. 


Schunck. 


32 C . 

. 192 

.... 30*91 

44 C . 

. 264 . 

... 31-73 . 

... 31*29 

14 H .. 

. 14 

.... 2*25 

17 H. 

. 17 . 

... 2*04 . 

... 2-67 

10 0 . 

80 

.... 12-89 

13 0. 

. 104 . 

.. 12-53 . 

... 12*60 

3 PbO. 

. 336 

.... 53-95 

4 PbO . 

. 448 .. 

... 53-70 

... 53*44 

(FH 14 O 10 ,3PbO.. 

. 622 

.... 100*00 

C 44 Hi'0 13 ,4Pb0. 

. 833 

.. 100*00 , 

... 10000 


Kubiagin boiled with ferric chloride assumes a darker colour, but 
not deep purple-brown like rubiafin and rubiacin. The hot-filtered 
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solution deposits, on cooliug*, yellow laminse, probably of rubiagin, 
and is then no longer precipitated by hydrochloric acid. No rubiacic 
acid is formed in this reaction. 

An alcoholic solution of rubiagin mixed with cupric acetate first 
assumes a brownish-yellow colour, and then yields an orange-coloured 
precipitate. 

Rubiagin dissolves in boiling alcohol more easily than rubianin or 
rubiadin; in boiling acetic acid it dissolves with yellow colour, and 
crystallises On cooling. (Does not crystallise? Zeitschr. Ch. Pharm. 3, 162.) 


6. Rubianin. 

C^EPQ 15 . 


Ed. Schunck (1851). N. Phil. Mag. J. 3, 218 and 354 ; Ann. Pharm . 
81, 151 ; Chem. Soc . Qu. J '. 12, 213. 


Formation . By boiling rubian with acids (p. 36). 


Preparation . (xiv, 134.) 


Properties . Lemon-yellow needles, having a silky lustre, lighter 
in colour than rubiacin. 


32 C . 192 

19 H. 19 

15 0.120 


Schunck. 
at 100° (mean). 

58*00 . 57-59 

5 74 . 5*42 

36-26 . 36*99 


C 32 H i9 0 i5 . 331 . 100-00 . 100-00 

Schmiek appears to prefer tins formula to those which, which were formerly 
regarded as probable (J. jn\ Chem . 61, 66b Grerhardt suggested the formula 
C®H.i°0 10 (calc. 57-14 p.c. 0., 4*76 H., 38*10 0) = alizarin + 4aq. {Traits 3, 493). 
Slmiiet afterwards gave the formula C^H^O 20 , which however does not agree so well 
with his analysis (calc. 58-93 p.c. C., 5*33 H). 

Heated on platinum-foil it melts to a brown liquid, chars and 
bums. — Heated in a test-tube, it yields a smaller quantity of crystal¬ 
line sublimate than rubiacin, and leaves a large quantity of charcoal. 
— Dissolves with yellow colour in cold oil of vitriol , and is carbonised 
by hot oil of vitriol, with evolution of sulphurous acid. — Chlorine con¬ 
verts it into perchlorombian Q Zeitchr. Ch. Pharm. 3, 161). 

More soluble in boiling water than rubiacin. Dissolves without 
decomposition in nitric acid , even when hot and concentrated. In¬ 
soluble in the cold in ammonia , caj'honate of potash, and carbonate of soda , 
but dissolves at the boiling heat, forming a blood-red solution, whence 
it crystallises after standing for some time. — The ammomacal solution 
forms red precipitates with chloride of barium and chloride of calcium . 
The alcoholic solution does not precipitate neutral acetate of lead . Ru- 
biamn dissolves with dark-brown colour in a strong solution of ferric 
chloride , without forming rubiacic acid. 

Rubianin is less soluble in alcohol than rubiretin and verantin. 
Dyes mordanted fabrics but faintly. 
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7. Eubiretin. 


C 14 H 6 0 4 . 


Ed. Schuxck. See Memoirs cited under Rubian (p, 32). 

Alpha-resin. 

Occurrence. In madder root (Schunck). Produced (as well as 
verantin), according to Higgin, when the root is boiled with water, 
— according to Wolff and Strecker, perhaps from purpurin (xiii, 325) 
by the action of alkalis. 

Formation . Together with many other products, when rubian, 
rubihydran, or rubidehydran, is boiled with acids or with alkalis ; by 
the action of erythrozym (p. 37), air and warmth (p. 36) on rubian, 
and by boiling chiororubian with alkalis (p. 47). 

Preparation. Eubiretin is obtained as a bye-product in the prepa¬ 
ration 1 of rubian (p. 33); in the preparation 1 (xiv, 133) and 
3 (xiv, 135) of alizarin, and in the preparation 1 of rubiacin (xvi, 48; 
xiv, 138); in the last case as a lead-compound. 

The mixture of the lead-compounds of rubiretin and verantin ob¬ 
tained by the last-mentioned process, yields, when decomposed by 
boiling hydrochloric acid, a brown powder, from which the rubiretin 
may be dissolved out by cold alcohol, the greater part of the verantin 
remaining behind. The alcoholic solution, when evaporated, leaves 
the rubiretin, which, if it does not melt in boiling water, must be puri¬ 
fied by re-solution in cold alcohol and evaporation of the filtrate. A 
similar mode of purifying may be applied to rubiretin obtained as a 
secondary product under other circumstances. 

Properties. Dark reddish brown resin, brittle and friable -in the 
cold, soft at 65°. Melts, at about 100", to dark brown drops. 


Sehimek. 

mean. 

14 C . 84 .... 6S85 .... 68*41 

6 H. 6 .... 4*91 .... 5*22 

4 O. 32 .... 26*24 .... 26*37 

.. 122 .... 100*00 .... 100*00 


Isomeric with benzoic acid. 

Decompositions. 1 . Heated in a test-tube, it generally yields a 
scanty sublimate of alizarin, together with a brown oil. — 2. It is 
decomposed by hot oil of vitriol. — 3. Boiling nitric acid converts it 
into a yellow substance, which no longer softens in boiling water, and 
is scarcely soluble in alcohol. — 4. Chlorine passed into the alcoholic 
solution of rubiretin, decolorises it, and renders it no longer precipi- 
table by acids. 
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Combinations. Rubiretin dissolves sparingly in boiling water, but 
softens therein, and on cooling deposits yellow flocks, which increase 
on the addition of an acid. It dissolves with dark orange colour in 
oil of vitriol , and is precipitated by water. It dissolves in ammonia , in 
the caustic fixed alkalis and their carbonates , forming brown-red solutions, 
from which it is precipitated by acids. The ammoniacal solution forms 
purple precipitates with chlonde of barium and chlonde of calcium , dirty 
red with alum and nitrate of silver. It dissolves in aqueous ferric 
chloride , with dark red-brown colour, and is precipitated by acids. 

Easily soluble in cold alcohol . When free from alizarin, it does not 
dye mordanted fabrics. 


8. Verantin. 


C 14 H 5 0 5 . 

Ed. Schunck. See Memoirs cited under Rubian (p. 32). 

Beta-resin. 

Occurrence. In madder-root. 

Formation . Produced, together with many other products, when 
rubian, rubihydran or rubidehydran is boiled with acids or alkalis ; by 
the action of erythrozym on rubian (p. 37); and by boiling chloro- 
rubian with alkalis (p. 47). 

Preparation. The first mode of preparing alizarin from rubian 
(xiv, 133), and the first mode of preparing rubiadin (p. 53), yield 
pure verantin as a secondary product. 

In the first mode of preparing rubian, verantin is obtained partly 
pure (xiv, 134), partly in combination with ferric oxide. This com¬ 
pound is freed from iron by hydrochloric acid, then washed and dis¬ 
solved in boiling alcohol, which, on cooling, deposits verantin in the 
form of a brown powder. 

By the third method of preparing alizarin from rubian (xiv, 135), 
lakes are obtained, composed of alizarin and verantin in combination 
with stannous oxide, the greater part of which oxide may be removed 
by hydrochloric acid. The dark red-brown residue is washed with 
hydrochloric acid, then with water, and dissolved in boiling alcohol, 
which takes up all but the undecomposed compound of verantin and 
stannous oxide; the solution deposits verantin on cooling, and when 
further evaporated, leaves a mixture of verantin and alizarin. 

Debus (Ann. Pharm . 66, 854) found that when the colouring matters of madder, 
precipitated by zinc-oxide in the preparation of purpurin, and separated from the 
zinc-oxide, were dissolved in ether, a brown resin remained, which, when dissolved 
in boiling alcohol, separated partly on cooling, partly after evaporation of the alcohol, 
and contained on the average 65*1 p.e. carbon, 5-99 hydrogen and 28*91 oxygen, 
whence Debus deduces the formula (calc. 65*09 p.c. C., 5*95 H. and 28*96 O.). 

This substance agrees with verantin in its behaviour to alcohol. 

Properties. Reddish brown amorphous powder, resembling snuff or 
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roasted coffee. In boiling water it scarcely melts, but becomes soft 
and coherent. The alcoholic solution reddens litmus. 

Schunek. 

mean. 

14 C. 84 65*11 65*73 

5 H. 5 3*87 4*13 

5 O. 40 31*02 30*14 

C 14 H 5 Q 5 . 129 100*00 100*00 

According to G-erhardt, it is perhaps C 40 H 14 O 14 (calc. 65*57 C., 3*82 H., 30*61 O.) 
= 2 at. alizarin + 2 at. aq. {TraitS 3 423.) 

Decompositions. 1. Heated in a test tube, it yields an oily distillate 

without any trace of crystals. — 2. On platinum-foil it bums without 
residue. — 3. Cold oil of vitnol dissolves it with brown colour; by hot 
oil of vitriol it is carbonised, with evolution of sulphurous acid. — 4. It 
is insoluble in dilute nitric add , but the strong acid dissolves it on 
boiling, with yellow colour, and evolution of nitrous gas.—Its alka¬ 
line solution is decolorised by chlorine. 


Combinations. It is nearly insoluble in boiling water. It dissolves 
in ammonia , and remains, on evaporation, as a brown film, free from 
ammonia ; in the fixed alkalis and their carbonates , it dissolves with 
dingy red colour, and is precipitated in brown flocks by acids. 

Barium-compound. Obtained by precipitating the ammoniacal solu¬ 
tion of verantin with chloride of barium. 


Schtmck. 

42 C . 252 .... 48*27 .... 48*57 

13 H. 13 .... 2*49 .... 3*15 

13 O..... 104 .... 19*93 .... 18*59 

2 BaO. 153 .... 29*31 .... 29*69 


2(C I4 H 4 0 4 } Ba0) + C 14 H 5 0 5 .. 522 .... 100*00 .... 100*00 


The alcoholic solution of verantin forms a dark brown precipitate 
with neutral acetate of lead. 

Cupric Compound. Alcoholic verantin precipitates cupric acetate. 
The precipitate varies in composition, even when obtained by the same 
mode of preparation. 


14 C . 

. 84 ... 

. 52*5 

Schunck. 
at 100°. 
.... 52*24 

4 H... 

... 4 ... 

2*5 

.... 3*10 

4 0. 

. 32 ... 

. 20*0 

.... 19*19 

CuO. 

... 40 ... 

. 25*0 

.... 25*47 


C 14 H 4 0 4 Cu0 ... 


. 

. 160 

.... 100*0 

.... 100*00 






Schunck. 

86 0 . 



. 336 

.... 55-17 

.... 55*54 

17 H..... 



. 17 

.... 2-79 

.... 3*41 

17 0 . 



. 136 

.... 22-34 

.... 21*53 

3 CuO. 



. 120 

.... 19-70 

.... 19*52 


3 (C I4 H 4 Q 4 ,CuO) C 14 H s 0 5 . 609 .... 100*00 .... 100*00 
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Stannous compound. — Preparation (p. 58). The compound obtained as 
above is dissolved in carbonate of soda, filtered from a small quantity 
of zinc-oxide, and precipitated by an acid. Dark brown flocks, forming 
when dry a shining, black, coherent mass. It cannot be resolved into 
its constituents, inasmuch as it dissolves in ammonia and in the fixed 
alkalis and their carbonates, and is precipitated undecomposed by 
acids, and its solution in caustic soda, after hydro sulphuric acid gas has 
been passed through it, yields with acids a precipitate from which 
boiling alcohol does not extract anything soluble. 

Calculation according to Sclimick. Schunck. 

at 100°; mean. 


56 C . 

. 29*76 ... 

. 29*96 

36 H. 

. 3*18 ... 

. 3*31 

36 0 . 


. 25-35 

7 SnO. 

. 41.54 ... 

.... 41*38 

4C 14 H 5 0 5 j7Sn0 -{- 16Aq.. 

. 100*00 ... 

. 100*00 


Yerantin dissolves readily in boiling alcohol , and separates in the 
pulverulent form on cooling. It does not impart any colour to mor¬ 
danted fabrics. 

With Alizarin ?—Alizarin and Yerantin, though each by itself is 
perfectly insoluble in a boiling solution of alum, nevertheless dissolve 
in it when present together, forming a carmine-red liquid of the colour 
of purpurin. Since, also, according to Debus, the composition of pur- 
purin agrees with that of a mixture of 1 at. alizarin (C u H 5 0 4 , according 
to Schunck), and 3 at. verantin,—or, according to another preparation, 
with that of 3 at. alizarin and 1 at. verantin, Schunck formerly 
regarded purpurin as a mixture of alizarin and verantin in varying 
proportions, and as decomposible into the two (xiii, 325); more recently, 
however ( Chem . Soc. Qu . J. xii, 217), he admits the independent 
existence of purpurin. 


9- Rubiadipin. 

C 30 H?*0 S ? 

Ed. Schunck. J . pr. Chem. 59, 474. 


Formation. By the fermentation of rubian (p. 37). 
Preparation (p. 55). 


Properties. Semifluid, yellowish brown fat. 
and friable, even when heated for a long time, 
to oil drops, which rise to the surface. 


Does not become hard 
Melts in boiling water 


. ^compositions . 1. When heated on platinum-foil, it bums with a 
bright flame leaving charcoal -2. Heated iu a test-tube, it gives off 
acrid fumes like fat.—3. It is carbonised bj oil of vitriol— A. Scarcely 
altered by boiling nitric acid. y 
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Combinations. Insoluble in water . It dissolves in alkalis with blood- 
red colour, forming a liquid, which froths like soap-solution. Its 
ammoniacal solution forms a slight precipitate with chloride of barium. 
The alcoholic solution does not precipitate cupric acetate. 

Lead-compound.. — Alcoholic rubiadipin forms with neutral acetate 
of lead, a pale reddish brown precipitate, insoluble in boiling alcohol, 
easily soluble in alcoholic neutral acetate of lead, forming a brown-red 
solution from which it is precipitated by water. 


Schunck. 


30 C . 

. 180 .. 

. 50-60 ... 

.... 50-89 

24 H . 

. 24 ... 

. 6-74 ... 

. 6-93 

5 O. 

. 40 ... 

. 11*26 ... 

.... 10-83 

PbO . 

. 112 .... 

. 31-40 . . 

. 31-35 

OTEP^PbO . 

. 366 .... 

. 100-00 .... 

. 100-00 


10. Oxyrubian. 

C u R u 0 12 . 


Ed. Schunck. J. pr. Ckem. 70, 176. 

Formation and Preparation (p. 47). The dark, brown-red flocks 
prepared on boiling chloro-rubian with caustic soda, are coloured 
yellowish brown by boiling hydrochloric acid, may be washed with 
boiling alcohol, and if then dried, yield oxyrubian as a yellowish brown 
powder, which, if free from chlorine, yields, when heated in a test- 
tube, a yellow crystalline sublimate, easily soluble in alkalis, not altered 
by hydrosulphate of ammonia, but turned red-brown by alkalis. 


Calculation 

according to Schunck. 

Schunck. 
mean. 

44 C . 

.... 264 ... 


. . 70-71 

14 H. 

... 14 .... 

,... 3-74 ... 

. 3-92 

12 0. 

.... 96 .. 

... 25-68 .. 

... 25*37 

CKBPK} 12 

.... 374 ... 

. 100-00 ... 

. 100-00 


Schunck is undecidedbetween the formula just given and C^H^O 8 or (FTPO 9 , and 
accordingly as to the manner in which the formation of oxyrubian takes place, viz., 
C 44 CIff-70 : - 4 + XaO = C^EbO 12 + XaCl + 13HO, or =‘OTEI 10 O s + C*H 12 0 12 + 
KaCl + 5HO. 


11, Perchlororubian. 

C^CPIPO 5 . 

Ed. Schunck. J. pr. Ckem. 70, 178; Ah Phil. Mag. J . 12, 200, and 
270. 


Formation and Preparation. When finely pulverised clilorombian is 
covered with water, and treated with chlorine till the space above the 
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liquid becomes filled with the gas, the chlorine is gradually absorbed, 
more quickly on agitation, and the chlororabian is converted into a 
white powder, which must be washed with water and recrystallised 
from boiling alcohol, if necessary with help of animal charcoal.— 
Perchiororubian is likewise obtained, though in a less pure state, by 
the continued action of chlorine on rubian. 

Properties . Colourless, transparent, four-sided tables, with splendid 
iridescence. When cautiously heated, it sublimes completely in 
micaceous scales. Neutral. 

Calculation according to Sehunck. Sehunck. 

mean. 

44 C . 264*0 37*09 37*05 

9 Cl. 319*5 44*77 44*40 

9 H . 9*0 1*26 1*51 

15 0 . 120*0 16*88 17*04 

CW1 9 H 9 0 15 . 712*5 . 100*00 . 100*00 

Decompositions . 1. When introduced into a red-hot tube, it deto¬ 

nates, and gives off acid vapours, with little or no crystalline sublimate. 
— 2. When heated on platinum-foil, it melts to a brown mass, and 
burns with a smoky, green-edged flame, leaving* but little charcoal.— 
3. Dissolves easily in boiling hydrosulphate of ammonia, and the solution 
after supersaturation with nitric acid, is precipitated by silver-salts. 

Combinations . Insoluble in water . Dissolves in warm oil of vitriol , 
and at the boiling heat colours that liquid black, and escapes in 
vapour's which condense in the crystalline form. Insoluble in boiling 
nitric acid of sp. gr. 1*37, but dissolves in the same acid of sp. gr. 
1*52 and is precipitated unchanged by water. Does not dissolve in 
ammonia or in strong boiling soda-ley. The alcoholic solution is not 
precipitated by alcoholic neutral acetate of lead . 

Soluble in alcohol and in ether . 


12, Chlororubiadin, 


C^CIEW. 


Ed. Schunck. /. pr. Chm . 70, 171. 

Formation and Preparation (p. 47). Ohlororubian is dissolved in 
dilute hydrochloric or sulphuric acid at the boiling heat, and boiled till 
the solution, which is at first clear and yellow, becomes milky and de¬ 
posits yellow flocks, which may be washed with water and crystallised 
from boiling alcohol. 

Properties . Broad shining yellow needles or lamina. The alcoholic 
solution reddens litmus. 


















CHLORORUBIADIN. 


63 


Calculation according to Schtmek. Selrunek. 

at 100°. 


32 C. 

. 192*0 ... 

. 61-65 ... 

. 60*56 

to 61-67 

Cl. 


. 11*36 ... 

. 11*21 

„ 10*95 

12 H . 

. 12*0 ... 

. 3 85 ... 

. 4*23 

„ 4*26 

9 0 . 

.... '72-0 .... 

. 28*14 ... 

.... 24*00 

„ 28*12 

OTBFCIO 9 .... 

... 311*5 ... 

.... 100*00 ... 

.... 100*00 

100*00 


Decompositions. 1. Heated in a test-tube, it melts, gives off pungent 
vapours smelling like hydrochloric acid, and yields, first oil, then a 
crystalline sublimate. — 2. On platinum-foil it burns with a yellow, 
green-edged flame, and leaves a large quantity of charcoal. — 3. The 
orange-red solution of chlororubiadin in oil of vitriol becomes purple-red 
on boiling, and gives off a small quantity of sulphurous acid, together 
with a crystalline sublimate, which coats the sides of the vessel. — 
4. When chlororubiadin suspended in water is treated with chlorine gas , 
it acquires a fighter colour, and is converted into a peculiar substance 
which when dissolved in alcohol, remains, after the spontaneous evapo¬ 
ration of the liquid, as a transparent dark yellow soft mass (hard, after 
evaporation over the water-bath). This mass contains 46*55 p. c. C., 3*12 H. 
and 30*42 CL, melts when heated in a test-tube, and gives off acid vapours, together with 
an oily distillate, which afterwards solidifies partially in the crystalline form. It dis¬ 
solves in caustic soda as well as in oil of vitriol, in the latter with brown colour, and 
without evolution of sulphurous acid, even at the boiling heat. It is not precipitated 
from its aqueous solution by nitrate of silver. — 5. Chlororubiadin forms with 
nitric acid of sp. gr. 1*52 (weaker acid does not attack it) an orange-colonred 
solution, which gives off red vapours at the boiling heat, and is after¬ 
wards precipitated by nitrate of silver; before boiling, it is not 
precipitated by that reagent. — 6. Dissolves in caustic soda , with 
purple colour, and after boiling for some time, deposits reddish-brown 
flocks, which become orange-coloured in boiling hydrochloric acid, are 
insoluble in boiling alcohol after washing and drying, and have the 
appearance of oxyrubian, but consist of 65*12 p. c. C., 3*26 EE., 
9*36 GL, and 22*26 0. — 7. With aqueous hydrosulphate of ammonia it 
forms a solution which is red at first, but afterwards becomes purple, 
and finally brown-red From the purple solution, nitric acid throws 
down orange-coloured flocks, free from sulphur and chlorine, partially 
soluble in alcohol, perfectly soluble in boiling* nitric acid, and separating 
therefrom, after a while, in long sword-shaped crystals. — 8. Cbloro- 
rubiadin throws down metallic gold from an alcoholic solution of auric 
chloride. 

Combinations. Chlororubiadin is insoluble in water. It dissolves 
in cold oil of vitriol , and in nitric acid of sp. gr. 1*52, and is precipitated 
unchanged by water (vid. sup.). It dissolves in aqueous ammonia , the 
solution giving off all its ammonia when left to evaporate. 

It dissolves in caustic soda with purple, and in alkaline carbonates 
with blood-red colour. 

Barium-compound. — When an ammoniacal solution of chlororubiadin 
is mixed with chloride of barium, filtered from the flocks which fall 
down, and the filtrate left to stand in a vessel which protects it from 
the air, long red needles are obtained, which may be washed with 
water and dried in vacuo. The compound gives off 8*24 p. c. water 
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at 100°, and then contains 51*52 p. c. C., 8*44 EL., and 15*65 BaO, 
whence Schunck deduces the formula 8 Ba0,C 32 ClEP0 9 . 

Calcium-compomid .—Chlororubiadin dissolved in ammonia throws 
down from chloride of calcium, after a while, a dark red amorphous 
powder, the liquid at the same time becoming* decolorised. 

Alcoholic chlororubiadin does not precipitate acetate of alumina , or 
acetate of lead , even on addition of ammonia ; ferric acetate is likewise 
not precipitated by it. From its solution in alcohol it is precipitated, 
after some time, with light brown colour, by cupric acetate * 

Chlororubiadin is soluble in alcohol . 


13. Erythrozym. 

Higgin, Phil. Mag. J. 88, 282; J. pr. Chem . 46, 1. 

Ed. Schunck, N. Phil Mag. J. 5, 410 and 495; J. pr. Chem. 59, 460. 

The peculiar nitrogenous matter of madder-root. 


Preparation. When a pound of madder, placed on a calico filter, 
is rinsed with 4 quarts of water at 38°, —the infusion mixed with an 
equal quantity of alcohol,—and the precipitated dark red flocks are 
collected, boiled with alcohol till every thing soluble therein is removed, 
washed with cold water as long as the liquid which runs off gives 
a precipitate with neutral acetate of lead, and then dried over the 
wmter-bath, — erythrozym a is obtained, which, in the moist state, is a 
dark brown-red granular mass, like coagulated casein, and when dry, 
forms black hard lumps, difficult to pulverise. When this product is 
used for the decomposition of rubian (p. 37), and then treated suc¬ 
cessively "with cold water and boiling alcohol, erythrozym h remains 
behind. —When an infusion of madder prepared with warm water is 
precipitated with tartaric acid, the precipitate washed with water, with 
boiling alcohol, then again with cold water, and dried, erythrozym c is 
obtained.— Erythrozym a covered with water till it begins to evolve 
gas and emit an odour which indicates decomposition, then boiled with 
alcohol, and dried, leaves erythrozym d (Schunck). 


Calculations according to Schunck. 


a. 

52 0 . 

34 H. 

9* X 

40 0 ..... 

4 CaO . 

40*48 .. 
4*09 .. 
3*37 .. 
38*57 .. 
13*49 .. 

Schunck. 

. 41*07 
.. 4*45 

.. 3*26 

.. 37*64 
.. 13*58 

h. 

52 0 . 

32 H. 

2 N... 

30 0 .. 

3 CaO. 

44*82 

4*59 

4*02 

34*51 

12*06 

C«H^NX)«4CaO.. 

100*00 

.. 100*00 

Craro^SCaO... 

100*00 

r. 


Schunck. 

d. 


52 0. 

48*00 .. 

. 47*68 

52 C... ... 

46*60 

30 H... 

4*61 

.. 4*61 

28| H ... 

4*25 

2 N.... 

4*30 .. 

.. 

1* K .. 

3*13 

28 0.... 

34*48 .. 

.* 

28 0 . 

33*48 

2 CaO.. 

8*61 .. 

.. 8*32 

3 CaO . 

12*54 


100*00 .. 


C 5 -H 28 * s N 1 * 5 0 :s ,3Ca0 

100*00 


Schunck. 
.. 44*99 
.. 4*62 

. 4*11 

.. 34*98 
.. 11*30 


.... 100*00 


Schunck. 
.... 45*65 
4*22 
3*22 
.... 33*40 
.... 13*51 

.... 100*00 
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Hence it would appear that a — (Bubian) C 5G H 34 0 30 4* 23T0 5 + 4CaO ; b — a — 
(2HO,4C0 2 ,CaO)i c = 5-(2HO,CaO); d=2a - (8C0 2 ,8HO,NH 3 } CaO) (Schunck), 

The following observations apply to erythrozym a. — When heated 
on platinum-foil it emits an odour of burning born, bums without much 
flame, leaves charcoal, and finally carbonate of lime. By prolonged 
immersion in water, it is decomposed, giving off gases, and an un¬ 
pleasant but not putrid odour, turns red, assumes a flocculent character, 
and is converted into an acid. By this change, its power of decompos¬ 
ing rubian is increased at first, then diminished. With water, it forms 
a muddy red-brown liquid, but does not appear to dissolve, inasmuch 
as the filtrate does not decompose solution of rubian. By boiling with 
water, it is coagulated and separates from the red liquid in dingy red 
flocks. A similar action is exerted by alcohol and salts. By acids, it 
is converted, with loss of lime, into yellow-brown flocks, which, after 
being washed, no longer form a mud with water, and dissolve in 
alcohol to a turbid, pale purple liquid, which gives off ammonia when 
boiled. It is carbonised by heating with oil of vitriol , and decomposed 
by nitric acid. —Decomposes rubian and rubianic acid in the manner 
already described (pp. 37, 40) (Schunck). 

Higgin obtained the nitrogenous constituent of madder—to which 
he attributes the power of converting his xanthin into rubiacin and 
alizarin ;(xiv, 130),—in an impure and partially altered state, by 
subjecting madder mixed to a pulp with water to strong pressure, 
precipitating the liquid with a large quantity of alcohol, and washing 
the precipitated flocks with alcohol. There then remained a brown 
nitrogenous matter, which, when heated, emitted an empyreumatic 
ethereal odour, and left a large quantity of ash, but probably contained 
much pectin and woody fibre. This substance is insoluble in water; 
emits the peculiar odour of protein bodies when heated with hydrate 
of soda; forms with nitric acid a yellow mass which is reddened 
by ammonia,—whereupon acids throw down a yellow powder of 
xanthoproteic acid,—and dissolves readily in dilute alkalis; it is, 
therefore, probably a protein-substance. 


14. CMorogenin. 

Ed. Schunck. See memoirs cited under Rubian (p. 32), 1 and 3. 

The substance contained in the aqueous extract of madder, wdiieh 
turns green when boiled with acids; it has not yet been obtained in 
the pure state. — According to Schunck, it is a constituent of the 
xanthin of Higgin and of Kulilmann — the madder-yellow of Runge — 
and imparts to this body the property of turning green when boiled 
With acids. (But does Bunge’s madder-yellow possess this property ? Kr.) It 
appears to be identical with Rochleder’s rubickloric acid , and with 
Runge’s Rnbiaceensaure (Fogg. 31, 521). Kr. 

It remains, together with sugar and ash-constituents, in the liquid 
obtained in the preparation of rubian (p. 33), and filtered from the 
precipitate formed by acids. 

When the decoction of madder, obtained as described on page 33, 
is precipitated by oxalic acid, and the filtrate neutralised with lime, 

VOL. XVI. F 
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the liquid, if again filtered and evaporated over the water-bath, becomes 
coloured, and ultimately leaves a thick dark brown syrup, which dis¬ 
solves in water with the exception of some brown decomposition- 
products formed during the evaporation. The solution has an acid 
reaction arising from the presence of phosphoric acid, and turns green 
when boiled with acids. The solution precipitated with basic adetate 
of lead, filtered from the precipitate, freed from excess of lead by 
hydrosulphuric acid, and evaporated over oil of vitriol, after filtration, 
leaves a brownish yellow, honey-like residue which does not dry up 
again. This is chlorogenin mixed with the small quantity of sugar 
existing ready-formed in the madder, and with the acetates of potash, 
lime and magnesia. 

Thick yellow or brown syrup, which absorbs water from the air. 
It has a disagreeable taste, both sweet and hitter. Its aqueous solu¬ 
tion deposits a brown powder during evaporation. When heated, it 
swells up, gives off an odour of acetone, and when burnt, leaves a 
mixture of the carbonates of potash, lime and magnesia. When 
boiled with dilute hydrochloric or sulphuric acid , it emits a repul¬ 
sive odour, turns dark green, and deposits a dark green powder 
(see CUorombin ). When treated with caustic potash , it turns brown, and 
then gives off a small quantity of ammonia on boiling. It is not pre¬ 
cipitated by saline solutions , unless it undergoes decomposition. 

Soluble in alcohol , insoluble in ether. Does not colour mordanted 
fabrics, unless it has been altered by the action of the air, in which 
case it imparts a brown colour to stuffs mordanted with alumina or iron 
(Schunck). 


Appendix to Chlorogenin . 


a, RubicMoric Acid. 


Rochleder. Wien. Ahad. Ber. 6, 483 ; Amu Pharm. 80, 327; J. nr. 
Ckem. 55, 385. 

R. Schwarz. Wien. Ahad. Ber . 6, 446; Ann. Pharm . 80, 338; J. m\ 
Chem. 55, 398; Wien. Ahad. Ber. 8, 31. 

^ LLIGK - Wien. Ahad. Ber. 8, 22; Ann. Pharm. 82, 339; J. pr. 
Chem. 58, 118; Pharm. Centr. 1852, 373; Chem. Gaz, 1852, 275. 

Occurrence. In the root (Rochleder); in the leaves (Willigk) of 
Euha imctorum . In the herb of Aspemla odorata, Galmm veml and 
(t. Apanne (Schwarz). 


Preparation . This acid occurs in traces in the precipitate a 7 produced 
by neutral acetate of lead in the plant-organs just mentioned; in 
somewhat larger quantity in the precipitate 5, produced in the filtrate 
by basic acetate of lead; and chiefly in the precipitate c, produced by 
SaSn^kad ffltered fmm the Preceding precipitates, and stiff 

a. IHm Madder. The precipitate c is suspended in water, through 
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which hydrosulphurie acid is passed, and the liqulcljs filtered, the rabe- 
rythric acid then remaining with the sulphide of lead, while acetic acid, 
sugar, and rubichloric acid pass into the solution. The solution of 
rubichloric acid obtained in this manner, or in the preparation of rube- 
rythric acid (p. 42), is digested with animal charcoal in a closed vessel 
at a moderate heat for 24 hours ; and the filtrate is mixed with basic 
acetate of lead, filtered from the scanty precipitate, and treated with 
ammoniacal solution of neutral acetate of lead, which throws down the 
sugar and rubichloric acid. The precipitate is washed with alcohol, sus¬ 
pended in absolute alcohol, and decomposed by hydro sulphuric acid ; the 
liquid is filtered from the sulphide of lead, which retains the greater part 
of the sugar; and the filtrate is evaporated in vacuo, over oil of vitriol 
and sticks of potash; a residue is then left which contains rubichloric 
acid together with a little sugar, and from which the rubichloric acid 
may be extracted by absolute alcohol (Rochleder.)— b. From the herb 
of Asperula odorata . The precipitate c is washed with alcohol, sus¬ 
pended in absolute alcohol, and decomposed by hydrosulphurie acid, 
and the liquid filtered from the sulphide of lead, and freed from excess 
of hydrosulphurie acid, is again treated with an alcoholic solution of 
neutral acetate of lead, and a small quantity of ammonia, whereby 
mbichlorate of lead is precipitated, to be dried in vacuo over oil of 
vitriol and sticks of potash. (Schwarz). — c. From the leaves of Rubin 
tinctonim . The precipitate b washed with water and suspended in 
water is decomposed by hydrosulphurie acid ; the liquid is filtered, 
freed from excess of hydrosulphurie acid, and precipitated with neutral 
acetate of lead; the citrate of lead thus precipitated is removed, and 
the filtrate is mixed with strong alcohol, which throws down an addi¬ 
tional quantity of citrate of lead, to be removed by filtration. The 
alcoholic filtrate mixed with a large quantity of water, and then with 
basic acetate of lead, deposits rubichlorate of lead, which is to be 
washed and decomposed with hydrosulphurie acid. The liquid filtered 
from the sulphide of lead thus produced, and again treated with basic 
acetate of lead, yields a precipitate, which when washed and dried 
at 100% constitutes mbichlorate of lead c. — If the liquid filtered from 
the precipitate b be mixed with a few drops of ammonia, the strongly 
concentrated filtrate completely precipitated by ammonia, the pre¬ 
cipitate digested with warm alcohol, washed therewith, and decomposed 
under water by hydrosulphmic acid, a filtrate is obtained, containing 1 
rubichloric and hydrosulphurie acids. The hydrosulphurie acid is 
expelled, the liquid mixed with neutral acetate of lead, then with spirit 
of 40°, whereby a precipitate is obtained, which, when washed with 
the same spirit, and dried at 100°, constitutes rubichlorate of lead d 
(Willigk). 


Projierties. Colourless or slightly yellow amorphous mass, having 
a faint, nauseous taste, but destitute of odour. 

It appears to be identical with Schunck’s chlorogenm (Kr.). 

Decompositions . 1. The solution of rubichloric acid evaporated over 

the water-bath acquires a brownish yellow colour, and leaves a sticky 
mass. — 2. Heated with hydrochloric acid , it turns blue, then green, 
and deposits dark green flocks of chlororabin, -with, simultaneous pro¬ 
duction of formic acid (Rochleder, Schwarz). 

p 2 
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C 14 H s 0 3 - C-H-O* + C l: II 4 0 3 + 2HO 

Uubichloric acid. Pormie acid. Chlororubin. 

3. By boiling with nitric acid, it is converted into oxalic acid (Willigk). 

Combinations. Easily soluble in water. — Alkalis colour it yellow 
and acids again destroy the colour. It is not precipitated by baryta- 
water. 

Bubichlorate of lead. (p. 67). — Rubichloric acid forms no pre¬ 
cipitate with neutral acetate of lead, and only a slight one with the 
basic acetate. — The lead-salt is obtained by precipitating rubichloric 
acid with an ammoniacal solution of neutral acetate of lead, and the 
bulky white precipitate is dried in vacuo (Rochleder). Yellow trans¬ 
parent mass (Schwarz). 


Calculation a, according to Rochleder. b } according to Schwarz. 




Rochleder. 



Schwarz. 

84 0 . 

. 13-01 

.... 13*05 

42 C . 

. 17-50 

.... 17-56 

59 H . 

. 1*52 

.... 15S 

30 H . 

. 2-08 

.... 2-09 

65 O . 

. 13-44 

.... 13-43 

33 0. 

. 18-34 

.... 18-27 

25 PbO . 

. 72-03 

... 71-94 

8 PbO .... 

. 62-08 

.... 62-08 

C 81 il 5 ’0®,25Pb0 

.... 100-00 

.... 100-00 

e-H^O^SPbO .... 100-00 

.... 100*00 

Calculations accordinq to "Willigk. 






Willigk. 



Willigk. 


c. 

at 100°. 


d. 

at 100°. 

28 C . 

. 8-60 

.... 8‘56 

140 C . 

. 16-95 

.... 16*85 

23 H . 

.... 1-1S 

1-19 

90 H. 

. 1-S2 

.... 1-92 

25 O . 

. 10 24 

. . 10-21 

100 0 . 

. 16*14 

.... 16-30 

11 PbO . 

. 79*98 

.... SO 01 

29 PbO ... 

. 63-09 

.... 61-93 

C^H^O-AiiPbO 

.... 100-00 

.... 100-00 

CH0£90 O i00 } 29PbO. 100-00 

.... 100-00 


a - ll(PbO,HO) + 2(C i4 H s Q 9 3 3PbO) + 4(C 14 H s 0 9 ,2Pb0) (Rochleder). — l == 
6(PbO,HO) + 3C 14 H 8 0 9 + 2PbO (Schwarz).— c = C 14 H 8 0 9 ,3Pb0 + C 14 H 8 0 9 ,4Pb0 
+ 7(PbO ? HO). — d = 1G(C 14 H S 0 9 ,H0) + 29PbO (Willigk). 


Rubichloric acid dissolves easily in alcohol , but is insoluble in ether 
(Rochleder). 


b. Substances agreeing partly with Chlorogenin, partly 

with Rubian. 

1. Higgin's Xanthin. 

Hicgix. Phil. Mag . J\ 33, 282 ; J.pr. Chem. 46, 1. 

Occurrence . In madder-root. 

Preparation. (xiv. 135.) 

Testing for Xanthin. — A fresh, filtered infusion of madder is pre¬ 
cipitated with basic acetate of lead; the precipitate is washed and 
decomposed by hydrosulphuric acid, and the sulphide of lead is several 
times boiled out with water. On neutralising the decoctions with 
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ammonia, and digesting with a small quantity of hydrate of alumina, 
which throws down rubiacin and alizarin, then evaporating the filtrate, 
and exhausting the residue, xanthin remains behind (Iliggin).— 
This process yields rubian and its products of decomposition (Schunck). 

Dark-brown deliquescent gum, having a bitter taste, but neither 
sweet nor astringent. When heated it melts, blackens, chars, and 
burns away without residue. — With dilute sulphuric or hydrochloric 
acid it assumes a green colour, and when boiled with either of these 
acids in aqueous solution deposits a green powder (because it contains 
clilorogenin, Scliunek). With oil of vitriol it forms a solution of a line 
orange colour, changing to carmine-red when heated, from which 
water throws down yellow flocks soluble with fine crimson colour in 
ammonia, and probably consisting' of Higgin’s rubiacin. When boiled 
for an hour with oil of vitriol, it forms a brown solution, from which 
water throws down brown flocks, not altered by ammonia. — See also 
vol. xiv. p. ISO, for tlie decompositions of aqueous extract of madder, vlridi, ac¬ 
cording to Higgin, result from the presence of xantliin. 

Xanthin dissolves readily in water , forming a solution of a fine yel¬ 
low colour. It dissolves with purple-red colour in alkalis . 

The aqueous solution is precipitated dark-red by alum and by 
hydrate of alumina . It is not precipitated by neutral acetate of lead , but 
completely by the basic acetate ; the precipitate dissolves sparingly in 
cold, somewhat more readily in hot water, and easily in acetic acid. 

It dissolves easily in alcohol , sparingly in ether . It does not dye 
mordanted fabrics. 


2. Knhlmann’s Xanthin. 

Kuhlmann obtains his xanthin (which seems to consist essentially 
of rubian) from the alcoholic extract of madder-root. lie exhausts 
this extract with cold water, which dissolves fat and alizarin as well as 
xanthin, precipitates the two former with neutral acetate of lead, 
filters, and mixes the filtrate with excess of baryta-water, which 
throws down the lead-compound of xanthin. The precipitate, after 
washing with dilute baryta-water, is decomposed by dilute sulphuric 
acid, the liquid then filtered, the yellow filtrate neutralised with baryta- 
water, and evaporated to dryness. From the residue, alcohol extracts 
xanthin, leaving sulphate of baryta together with a brown substance. 
In this manner a brown-yellow extract is obtained, having at first a 
sweet, then a strong bitter taste; it dissolves readily in water and in 
alcohol, sparingly in ether. The aqneous solution is coloured lemon- 
yellow^ by acids, reddish-yellow by alkalis, and not precipitated by 
metallic salts; but it forms dark-red or rose-coloured lakes with 
several metallic oxides, and imparts to mordanted fabrics a brilliant 
orange-yellow colour (Kuhlmann, J. Pharm. 14, 354). By the use of 
baryta and oxide of lead in this process, decomposition-products are 
obtained from the rubian of the madder (Schunck). 

3. Madder-yellow. 

Runge obtains his madder-yellow by precipitating the aqueous 
infusion of madder (prepared by 12 hours’ maceration with 
16 pts. water) with lime-water, filtering off the precipitate contain- 
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ing the madder-yellow and the red colouring matters, which forms 
after 12 hours, and decomposing it with acetic acid, the madder- 
yellow then passing into solution, still however contaminated with red 
colouring matters. The latter are removed by boiling the solution with 
wool, mordanted with alum, as long as the wool is coloured red 
thereby, then taking it out, and evaporating the liquid. The light yellow 
residue is dissolved in alcohol; the madder-yellow is thrown down by 
alcoholic neutral acetate of lead, as a scarlet precipitate, which is to 
be rinsed with alcohol, dissolved in water, and decomposed by hydro- 
sulphuric acid, whereby the madder-yellow is separated from the lead- 
oxide. On evaporating the filtrate, it remains in the form of a yellow 
gum. — Tins gum can scarcely contain rubian, inasmuch, as that substance no 
jOnger exists in the madder infusion after the lapse of 12 hours (Eh.). 


c. Decomposition-product of Chlorogenin, 
Chlororubin. 

Debus. Ann . Pharm . 66, 355. 

Schustck. See memoirs cited under Rubian (p. 32), 1 and 3. 
Rocheeder. See Ruhichloric acid (p. 66). 

R. Schwarz. Ibid. 

v. Orth. Wien . Akad. Per. 13, 510. 

Formation and Preparation, (p. 67). 1. Separates as a dark-green 

powder on boiling chlorogenin with acids (Schunck). When the 
aqueous decoction of madder is treated with hydrate of lead to remove 
the colouring matters (xiii. 327), the yellow filtrate precipitated with 
alcohol, and the plumbiferous precipitate separated by filtration, the 
solution retains, together with sugar, a peculiar substance (Schunck’s 
chlorogenin , Rochleder’s ruhichloric acid), which separates in green flocks 
on boiling with acids, the liquid at the same time acquiring a green 
colour (Debus). — 2. Ruhichloric acid boiled with hydrochloric acid 
turns blue, then green, and deposits a dark green powder, also flocks 
and films having a red coppery lustre; they may he dried in vacuo 
(RocMeder). 

From Chinese yellow pods , the fruit of Gardenia grandifiora (Jessen, 
Wien. Akad. Ber. 14, 294), chlororubin is obtained, according to 
v. Orth, by the following process. The decoction of the yellow pods 
prepared with alcohol of 40° is freed from alcohol by distillation in a 
stream of carbonic acid; the oil which separates is removed by means 
of a wet filter; and the filtrate is treated with neutral acetate of lead, 
which throws down colouring matters and tannic acid. On gently 
warming the filtrate with hydrochloric acid, then heating it to the 
boiling point, after removing the brown flocks which separate at first, 
dark green flocks of chlororubin are deposited, to be washed with 
water and dried in vacuo. They still contain 5*88 p. c. ash (v. Orth). 

Properties . Blue-green, glass-green, or black-green powder, vary¬ 
ing in colour according to the quantity of hydrochloric acid used in its 
preparation, the time during which it has been heated and the tem¬ 
perature to which It has been raised. After drying in vacuo it 
contains variable quantities of water (RocMeder). 
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Calculations . 



Bochleder. 

Bochleder. 

Debus. 



a. 

b. 



60 G. 

. 63-94 

21 C. 6S*90 

30 C. 63-82 


27 H. 

. 4*70 

9 H . 4*31 

14 H . 4*96 


22 O 

. 31-27 

7 0. 26-79 

11 0. 31*22 


C6°H^O- 2 .... 100*00 

C^JEPO 7 ....100-00 

CsojsTO 11 ....100*00 



Schwarz. 

t. Orth. 



c . 


d. 



12 C. 

. 61*01 48 G ... 

. 74*81 



6 H . 

. 5*08 25 H... 

. 6*49 



5 O... 

. 33*91 9 O.... 

.. 18*70 



n i2 TT605 . . 

. 100*00 C 4S H^0 9 

.100*00 




Analyses. 




a. 

b. 

t*. d. 



Debus. 

Bochleder. 

Schwarz. v. Orth. 



mean. 

hi vacuo. 

in vac”o. after deduction 





of ash. 

c 


.... 63-Sl . 

. 68*61 . 

. 61-17 . 74-82 

TT ..... 

.. .. 4 98 .. 

4*39 .. 

5 07 . 0*40 

0 

. 

. 31*21 .. 

..... 27-00 . 

. 33-76 . IS 72 



100*00 .. 

. 100 00 . 

. 100 00 ... 100 00 


The composition of anhydrous ehlororubin agrees } according to Bochleder, with 
the formula C^IDG 3 5 in a it is united with £ at., in b with 5 at., in c with 2 at. 
water. 

Chlororubin exposed to the air, acquires a violet colour, taking up 
ammonia and oxygen.—At 100° it becomes dung-coloured (Koch- 
leder). Decomposed by nitric acid. 

Insoluble in water (Debus). Dissolves in alkalis , forming a blood- 
red solution (Bochleder), which is turned green by acids. 

Insoluble in alcohol (Debus). 


Glucosides with 22 Carbon-atoms in the Copula , and Substances of 
Cognate Origin . 

L Xanthorhainmn. 

C^EPO 88 = C 22 H 6 0 8 ,20 12 H 10 0 10 . 

Kane. Phil Mag . J. 23, 3; /. pr. Chem . 29, 481; N, Ann. Chim. 
Phjs. 8, 380. 

Gellatly. N. Edinb. Phil J. 7, 252. 

Oktlteb. MulJwus . Soc. Bull . 30, 16. 

Among tbe bodies denoted by names derived from Bhamnus , Eh. 
catharticus and Eh. Frangula (Handbuch , viii; Phftochem. 23), we have 
to distinguish: a. Substances from Persian or Turkey berries {Gmines 
cVAvignon, Graines de Perse , Gelbbeeren). According to Kane, Chryso- 
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rhamnin and Xanthorhamnin; according to Gellatly, Xanthorhamnin 
(with, tho decomposition-product Rhamnetin) ; according to Ortlieb, 
Hydrate of oxyrhamnin , Rhamnin and Hydrate of rhamnin ; according to 
Preisser, Rhamnin and Rhamnein. — b. Substances from the hark of 
Rhamnus Frangula and Rh. catharticus; Buchner and Binswanger’s 
Rhamnoxanthin , identical with Casselmann’s Frangulin . — c. Sub¬ 
stances from the berries of Rhamnus catharticus . Fleury, Winckler and 
Binswanger’s Rhamnin; also an nncrystallisable bitter substance called 
cathartin by Hubert, Rhamnocathartin by Binswanger. 

Some of these bodies are perhaps identical with others from the 
same sources, or from different sources. Gerhardt ( Tr'aite , 4, 281) 
regards Fleury’s rhamnin and Kane’s chrysorhamnin as identical 
(incorrectly [Kr.]). Hlasiwetz ( Wien.Ahad. Ber. 17,381) formerly regarded 
rhamnoxanthin as identical with quercitrin and with euxanthic acid. 
— Ortlieb suggests the identity of his hydrate of oxyrhamnin with 
euxanthic acid.—More recently, Hlasiwetz regards xanthorhamnin 
and rhamnetin as identical with quercitrin and quercetin ; this is 
doubted by Bolley (who, however, found quercetin in Persian berries : 
Chem. Soc. Qu. J. 13, 328), also by Gellatly ( Chem . News 3, 196; 
Fopp’s Jahresber . 1860, 497). The statement of Hubert that this 
rhamnocathartin is identical with the sennescathartin of Lassaigne & 
Feneulle, has been shown to be incorrect by Winckler. 

Ohevreul ( Logons sur la teinture) obtained from Persian berries a 
yellow volatile substance, and a red colouring matter. Respecting 
Preisser s Rhamnin and Rhamnein , see Rev. scient. 16, 61; J. jpr. Chem. 32, 159; 
also xv, p. 28 of tliis work. — For greater clearness, the results obtained by Kane, 
Gellatly and Ortlieb, which do not agree well together, will be separately described. 

a. According to Kane. — Xanthorhamnin occurs only in ripe Persian 
berries, being formed from the chrysorhamnin (p. 75) of the nnripe 
berries. When the nnripe berries are boiled with water for some 
minutes and then dried, chrysorhamnin can no longer be found in 
them, but only xanthorhamnin. Xanthorhamnin is likewise produced 
by boiling chrysorhamnin with water in contact with the air. — 
Xanthorhamnin dried in vacuo over oil of vitriol is deliquescent, but 
melts below 100°, and continues to give off water till heated to 200°, 
and then solidifies to a brittle mass. It decomposes above 200°, 
dissolves readily in water and alcohol, bnt is quite insoluble in ether. 



In vacuo. 


Kane. 

2$ C. 


138 . 

. 34-78 . 

. 34-74 

27 H . 


, 27 . 

.. 6-80 ...... 

.. 6*93 

29 O. 


232 _ 

.. 58-42 

58-33 


q^Eizqh + 15HO . 

. 397 . 

.. 100-00 . 

. 100*00 


at 100°. 



Kane. 

23 C . 

... 13S 

.. 50-92 


. 51*20 

IS II.. 

... 13 

. 4*80 


. 5*28 

15 O. 

.. 120 

. 44-28 

. 41-85 

.. 43-52 

CHF-Q 11 T no. 

.... 271 

. 100-00 

. 100-00 

. 100*00 



at 150°. 


Kane. 

23 C. 


... 138 .. 

52-67 . 

52*55 

12 H..... 


... 12 . 

4-58 .. 

5*15 

li 0.. 


... 112 .. 

42-75 . 

42*30 



... 262 

100*00 . 

100*00 
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Lead-compound of Xanthorhamnin . Obtained by precipitating' : 
a. neutral acetate, and b. basic acetate of lead with xanthorhamnin. The 
compounds thus precipitated are not pure, each being contaminated 
with the other. 


23 C . 

a. 

at 100°. 

. 13S-0 . 

... 26*93 .... 

Kane. 
. 26-5S 

15 H . 


. 15-0 . 

.... 2-93 ... 

. 2*86 

17 O . 


. 136-0 . 

.... 26-54 .... 

..... 25-20 

2 PbO .. 

. 

. 223-1 .... 

... 43-60 .... 

.... 45-36 


C -3 H i: 0 u 2PbO + 3aq. 

.... 512-4 .... 

. 100-00 ... 

. 100*67 




Kane. 

1. 

at 100°. 


mean . 

23 C . 

.... 138-0 .... 

.... 21-20 ... 

. 21-89 

IS II . 

.... is-o .... 

.... 2-76 ... 

. 2-94 

20 0 .... 

.... 160-0 .... 

.... 21-57 ... 

. 23-74 

3 PbO . 

.... 335-1 .... 

.... 51-17 ... 

. 51-34 

OSBPSQM BPbO + 6aq .... 

.... 651.1 .... 

... 100-00 ... 

. 100-00 


So, according to Kane. 

b . According to Gellatly. — The coarsely ground unripe berries are 
boiled with alcohol; and the tincture, not too concentrated, is freed by 
standing and repeated decantation, from a dark brown resin which 
gradually separates, and then left for some days to crystallise, the 
liquid ultimately solidifying to a crystalline magma. The product is 
purified by repeated crystallisation from alcohol. By agitating the 
tincture, crystals may be more quickly obtained, but they are then 
less pure. 

The hydrated crystals of xanthorhamnin give off their water at 
the heat of the water-bath, and do not melt even at 130°. Nearly 
tasteless. 

Grellatly. 

Dehydrated . m ea a . 

46 C ..... 276 . 52-27 . 52 10 

2S II. 28 5-30 5-7S 

28 O . 224 42-43 42*12 

C^H-X) 23 . 52S 100-00 100-00 

Aqueous xanthorhamnin is resinised by bromine and chlorine. — It 
is oxidised by boiling with nitric acid , forming a red solution, which 
contains oxalic acid. It dissolves in oil of vitriol and is thrown down 
as a yellow precipitate by water. Dilute acids decompose xanthor¬ 
hamnin at the boiling heat, into rhamnetin and glucose : 

Q46H2SQ2S + 6HO = (FH 10 O 10 + C 24 H 24 0 24 . 


From an alcoholic solution of xanthorhamnin, caustic potash throws 
down a' hard reddish resin. — By boiling with baryta-water , a red 
substance is formed, which instantly turns black in contact with the 
air. 


Combinations. With Water . — Crystallised xanthorhamnin forms 
compact tufts of pale yellow, silky shining crystals, which, at the 
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heat of the water-bath, give off, on the average, 14*37 p. c. water. 
(10 at. HO = 14*56 per cent.) 

It dissolves easily in water both hot and cold, but cannot be 
separated from the solution in the crystalline form. 

With aqueous alkalis , it forms brown solutions, which become paler 
when mixed with acids. — It precipitates the solutions of alkaline earths , 
alumina and stannic salts . The yellow precipitates are not easily obtained of 
definite composition. 

With Lead-oxide. — Precipitated by neutral acetate of lead from 
excess of alcoholic xanthorhamnin. The air-dried yellow precipitate 
gives off 8'66 p. c. water when dried. (8 at. HO = 8-74 per cent.) 



at 100°. 


G-ellatly. 

46 C. 

.. 276-0 .... 

. 36-70 .. 

.... 37-70 

2S E . 

. 28-0 ... 

. 3-73 ... 

. 4-08 

28 O . 

.. 224-0 ... 

..... 29-82 ... 

.... 31-43 

2 PbO . 

. 223-6 .... 

. 29-75 ... 

.... 26-79 

0 46 H? s 0 2S ,2Pb0 . 

. 751-6 .... 

. 100-00 ... 

. 100-00 


Xanthorhamnin forms a black precipitate with iron-solutions . It 
dissolves in cold, very easily in boiling alcohol , not in ether. From the 
hot, highly concentrated alcoholic solution, it separates as a semi¬ 
fluid resin which becomes crystalline when covered with alcohol. It 
dyes fabrics mordanted with alumina of a fine yellow, those mordanted 
with iron, black, 

c. According to Ortlieb, Persian berries contain a glucoside, which 
yields the following substances as products of decomposition. The 
fresh decoction of the berries does not contain any sugar, but after 
the colouring matter has been deposited, the supernatant liquid 
contains a large quantity of sugar. When fermented, it deposits: 
first—golden-yellow crystalline grains (a), then yellow-green flocks 
Qb ), both of which are obtained in variable quantities from different 
sorts of Persian berries. If the mother-liquors are boiled with dilute 
sulphuric acid, additional flocks (c) are deposited. Of these, a is 
Ortlieb’s Hydrate of Oxyrhamnin existing ready formed In the berries, 
Isomeric, and perhaps identical, with euxanthic acid. — b. Ortlieb’s 
Hydrate of Mhamnin , insoluble in water, soluble in boiling alcohol, and 
crystallising therefrom on cooling. — c. Ortlieb’s Ehamnin , more soluble 
in water than a or b, and crystallisable from alcohol. — All these 
substances form conjugated acids with sulphuric acid. 



42 C. 

18 H . 

a. 

55*50 . 

4*12 . ... 

Ortlieb. 

.... 55*4 

4-3 



22 O . 


40-38 .. 

.... 40-3 



C^H^sO- 2 .. 

... 100-00 .. 

.... 100-0 


5, 

42 0...... 

18 H . 

20 0... 

, 58-60 .... 
6-18 .... 
35*22 .... 

Ortlieb. 
.... 58-9 
.... 6-5 

.... 346 

42 C.. 

16 H . 

IS 0 . 

c . 

... 60*11 ..., 

... 3*88 ... 

36-01 .... 

Ortlieb. 

. 60-7 

. 3-7 

. 35*6 

OTHTO 50 .... 

100-00 .... 

.... 100*0 

C 4 W.. 

100*00 .... 

.... 100*0 


All dried at 140*. 
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Appendix to vol. xv, p. 530. 


1. Bhamnetin. 

C22txioqio c 23 n io o 8 5 o s ? 

Gellatlt. N. Editib. PhiL J. 7, 256. 

Formation and Preparation. — 1. When xanthorhanmin is boiled 
with dilute sulphuric or hydrochloric acid, rhamnetin falls to the bottom, 
while glucose remains in solution (p. 73). — 2. When the berries of 
Mhamnus tinctoria are stirred up with cold water, the xanthorha mnin 
contained in them is converted, by influences not well understood, 
into rhamnetin, which is deposited from the filtrate in the form of a 
yellow powder. 

Soft, pale yellow, nearly tasteless crystals. 


22 C . 

.... 132 ... 

. 59*46 ... 

Grellatly. 

mean. 

. 59-87 

10 H. 

.... 10 ... 

. 4*50 

. 4-41 

10 0 . 

.... 80 .... 

.... 36-04 ... 

. 36-22 

C“E i0 Q 10 .... 

222 

. 100*00 .. 

. 100-00 


Nearly insoluble in water, easily soluble in alkalis , and precipitated 
therefrom by acids. — Insoluble in alcohol and ether. 


2. Chrysorhamnin. 

C 45 H 22 0 22 . 


Kane. Phil. Mag. J. 23, 3 ; J. pr . Chem. 29, 481 ; Dingl. 5, 89; 
j\ r . Ann. CMm. Phys. 8, 380. 

Occurs in the unripe berries of Phamnus tinctoria , known in commerce 
as Persian berries (their inner surface is covered with a yellow 
coating), but disappears as the fruit ripens, passing into xanthorhamnin. 
Grellatly did not obtain it from these berries, either ripe or unripe. (See the remarks 
on substances obtained from various species of Khamnus (pp. 7, 72). 

It is extracted from the berries by ether. — Stellate needles, having 
a fine golden-yellow colour and silky lustre. 

at 100°. Kane. 


46 C. 

.... 276 ... 

.... 58-23 .... 

. 58*23 .... 

. 57-81 

22 H . 

.... 22 .... 

. 4-64 .... 

. 4-77 . 

. 4*64 

22 0. 

.... 176 ... 

. 37-13 .... 

. 37-00 ... 

. 37-55 

OTBPO® .... 

.... 474 ... 

. 100-00 .... 

. 100*00 .... 

. 100-00 


When chrysorhamnin is boiled with water, the dissolved portion 
separates as xanthoramnin. — It is not altered by acids, but alkalis 
dissolve it, and apparently decompose it at the same time. 

It is nearly insoluble in cold water. 
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Lead-compound. — Alcoholic clirysorliamnin throws down from 
neutral acetate of lead, a precipitate of a fine yellow colour, contain¬ 
ing 48*62 p. c. lead. —With basic acetate of lead, a yellow precipitate 
is obtained containing 6 at. PbO to 1 at. chrysorhamnin. 



at 100°. 


Kane. 

46 C .. .. 

. 276 0 .... 

. . 29*93 .. 

. . 29 62 

22 H . 

. 22-0 ... 

... 2*39 .. 

. 219 

22 O .. 

. 176*0 .... 

. 19*11 .... 

.... 19*59 

4 PbO . 

446 8 

.. 48*52 

.... 4S60 

C46 H -o^4PbO. 

. 920*3 .... 

. 100*00 .... 

.... 100 00 


Chrysorhamnin is soluble in alcohol , but is not recovered from the 
solution by evaporation, inasmuch as it decomposes. — It dissolves in 
ether , and crystallises undecomposed when the solution is left to eva¬ 
porate. 


3. Frangulin. 

C 12 H 6 0 6 or C 40 XI 20 G 20 . 


Binswanger. Repert 104, 151. 

WixcivLER. Repert. 104, 145. 

L. A. Buchner, Jun. Ann. Rharm. 87, 218; J. pr. Chem s 59, 343; 

AT J . Pharm . 33, 79. 

Puifson. Compt . rend. 47, 153; A r . Repert . 8, 69.— Chem. News, 1861, 

255; Rep. Chun, pure, 3, 216. * 

Gasselmann. Ann. Pharm. 104, 77; Ropp’s Jahresbcr. 1857, p. 522. 

Rhamnoxcnithin of Buchner and Bins winger. Appears to liave been 
discovered by Buchner, but was first mentioned by Binswanger, and 
was first prepared pure and examined by Casselmann. — An acrid 
extractive bitter principle and a yellow resinous colouring matter from 
the bark of Rhamnus Frangula , were described by Gerber (Pr. Arch. 26, 
8); the latter behaves to alkalis and acids in the same manner as 
frangulin. Winckler further distinguishes a red colouring matter, from 
the bark, lying below the epidermis in the layer of bast: it is preci¬ 
pitated from the concentrated alcoholic tincture by ether. Binswanger 
{Repert. 104, 181) distinguishes from frangulin, a bitter substance 
from the stem- and root-bark of Rhamnus catharticus , which crystallises 
In white needles, is prepared as described at page 2 (with basic acetate 
of lead), and dissolves easily in water, sparingly in strong alcohol and 
in ether. — See the observations on substances obtained from Ehamnus at nag'es 
71, 72. * 6 

Occumnce . In the root- and stem-bark of Rhamnus catharticus and 
Rk Frangula (Buchner, Binswanger). On the inner surface of a piece of 
root-bark of Rk Frangula , which had been kept for a long time, Buchner 
observed golden-yellow needles of frangulin to separate. In the hast 
and the vessels of the medullary sheath of the branches of 
Rk Frangula (Phipson). It appears to be partly formed from an amor¬ 
phous resinous body, ivhen the bark is left to itself, inasmuch as old 
bark yields a larger quantity of frangulin than that which has been 
recently collected (Casselmann). — It is found in the seeds of both 
species of Ehamnus (Buchner). 
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Preparation . 1 . The branches of the berry-bearing* alder (Bk . 

Fnmgula) are macerated for three or four days in bisulphide of carbon; 
the extract is evaporated to dryness; and the residue is exhausted 
-with alcohol, which leaves fat undissolved, again evaporated, and re¬ 
crystallised from ether (Phipson). — 2. The comminuted bark of the 
stem or branches is exhausted with ammoniacal water; the extracts 
are supersaturated with hydrochloric acid, and left to themselves for 
several weeks, or as long as the resulting black-brown precipitates 
continue to increase. These precipitates are collected, washed, and 
boiled with alcohol of 80 per cent, with addition of neutral acetate of 
lead. The hot filtrate mixed with water till it becomes turbid, then 
•well boiled, and set aside for several days, deposits frangulin, which 
may be recrystallised from boiling alcohol (Casselmann). The solu¬ 
tion prepared as above with addition of neutral acetate of lead, and 
filtered from the lead-precipitate, may also be shaken up with hydrated 
oxide (or basic acetate) of lead, which precipitates all the frangulin. On 
immersing the precipitate in water containing alcohol, decom¬ 
posing it with hydrosulphuric acid, and then boiling with alcohol, 
the alcohol takes up the frangulin, which may be crystallised from the 
solution mixed with water, and recrystallised from alcohol. Frangulin 
thus prepared is apt to be mixed with sulphur derived from the sul¬ 
phuretted hydrogen (Casselmann). 'W’inckler dissolves the precipitate 
thrown down by hydrochloric acid in alcohol, evaporates, and exhausts 
the residue with ether. 

Properties , — Lemon-yellow crystalline masses having a dull silky 
lustre, and appearing under the microscope to he formed of opaque 
quadratic tables. Melts at 249° (250° Phipson), with evolution of 
yellow vapours, and sublimes, with partial decomposition, in golden- 
yellow needles (Casselmann). Volatilises slowly, even at mean tem¬ 
peratures (Buchner, Binswanger). Tasteless and inodorous. 

Casselmann. 

at 100°. mean. 

12 C . 72 57*14 ........ 57*19 

6 H. 6 4*76 4*98 

6 O. 4S . 3S*10 37*S3 

CFH 6 0 G . 126 . 100*00 100*00 

According to Hesse (Ann. Pharm. 117, 349) the formula is C 40 H? 0 O :0 , which 
requires the same percentage composition and agrees better with that of nitro- 
frangnlic acid, Casselmann compared frangulin with clirysophanic acid, without 
however finding them to be identical. Hlasiwetz (Wien. Ale ad. Ber. 17, 381) regards 
frangulin as similar to euxanthic acid and quercitrin, but this resemblance also is not 
borne out by Cassebnamfis investigation. 

Decompositions . 1. Fuming nitric acid converts frangulin into nitro- 

frangulic and oxalic acids (Casselmann).—2. Reducing agents colour it 
brown (Phipson).—3. Cold oil of vitriol dissolves it with dark ruby- 
red colour, changing to brown on heating; the solution is precipitated 
by water. (Casselman). Frangulin immersed in oil of vitriol immediately ac¬ 
quires a fine emerald-green colour, changing in a few seconds to purple, then to red, 
and on addition of water, to yellow. If the oil of vitriol be poured off as soon as the 
frangulin has turned green, the green colour remains constant, and is not altered, 
either by alkalis or by dilute acids (Phipson). 
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Frangulin is insoluble in water . — It is insoluble in cold nitric acid; 
but dissolves completely in the hot acid, and crystallises unchanged on 
cooling (Casselmann). 

It dissolves slowly in cold, more quickly in warmed aqueous ammonia 
and in aqueous fixed alkalis , with splendid purple colour (Casselmann). 
The resulting compounds are soluble in water, alcohol and ether, but not in bisulphide 
of carbon (Phipson). It is precipitated from the alkaline solutions by acids. 
It is not precipitated by metallic salts , but forms finely coloured lakes with 
hydrated metallic oxides (Casselmann). The ammoniacal solution supersaturated 
with citric acid forms a beautiful yiolet lake with magnesia (Phipson). 

Frangulin dissolves in 160 pts. of warm alcohol of 80 per cent., 
and separates out almost completely on cooling. Nearly insoluble in 
ether (Casselman). Impure frangulin dissolves readily in ether and 
in alcohol (Phipson).—Frangulin dissolves in bisulphide of carbon 
(Phipson), in oil of turpentine ,, and in fixed oils (Casselmann). Fran- 
gulin dyes silk, wool and cotton (Phipson). 


4. Nitrofrangulic Acid. 
C^BPO 16 ? 


Casselmann (1857). Ann. Pharm . 104, 84. 

Formation . By heating frangulin with fuming nitric acid, oxalic 
acid being formed at the same time (Casselman, see below). 

4C 12 EP0 6 + 14NCP = C^EOL^O 1 " + 2C 4 H-O s + 9HO + 9N0 3 

Preparation . Frangnlin is dissolved in warm fuming nitric acid; the 
solution after dilution with water is carefully evaporated nearly to 
dryness over the water-bath, and the residue is washed with water, 
till the water which runs off begins to assume a dark red colour. 
The residue is crystallised either from acidulated water or alcohol, in 
which case, however, the crystallisation is not complete for several 
months; — or more quickly the acid is converted into a silver-salt; this 
salt is dissolved in boiling alcohol or water and decomposed by hydro¬ 
chloric acid; and the precipitated chloride of silverjs separated, where¬ 
upon the filtrate soon deposits crystals. 

Properties. Separates from water in small yellow tables, from 
alcohol in stellate groups of long silky-sliming orange-coloured 
needles. Tastes harsh and rather bitter; colours the saliva purple-red. 

at 100°. 



40 G .. 

5 1 . 

11 H .. 

37 0 . 

. 240 .. 

. 70 . 

. 11 .. 

. 296 . 

. 38-80 

. 11-34 

.. 1-78 

.. 47-99 



C^ETO 17 . 

...... 617 . 

. 100*00 




Casselmann. 

Phipson. 




mean. 


40 C ... 

... 240 ... 

.... 39*41 .... 

. 38*7 .... 

.... 39 0 

5 N ... 

. 70 .... 

.... 11*50 ... 

.... 11*4 .... 

.... IT 4 

11 H ... 

.«.... H 

.... 1*80 .... 

.... 2*0 .... 

.... 1*9 

30 O ... 

... 288 .... 

.... 47*29 .... 

. 47-9 .... 

.... 47*7 


C»X 5 HWO M ...... 609 100-00 . 100*0 .. 100*0 
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Cassehnan gives tlie first formula; O. Hesse (Ann. Fharm. 117, 319) the second. 
The formula C c X-H 4 0 1J proposed by Phipson (Pep. Chun, pure, 3, 317), is impro¬ 
bable in itself and does not agree-with the analyses. A. "VTnrtz (Pep. CJiLn. pur°, 
3, 317) regards nitrofrangnlic acid as a mixture of nitro- and binitro-frangulm, a sir*- 
position ■which does not accord with Casselmann’s analyses of the salts. Tfeltzieii's 
formula C 4u X 5 H 9 0 36 ,H0 (Yerlind. 615) supposes the salts to contain 1 at. water of 
crystallisation (Hr.). 

Decompositions. 1. The acid detonates and leaves charcoal when heated. 
2. The hot aqneons solution, when hydrosulphuric acid is continuously 
passed into it, assumes a violet-blue colour, with separation of sulphur, 
and afterwards yields a violet-blue precipitate with hydrochloric acid. 

Combinations. The acid dissolves sparingly in cold water , with 
dark carmine-red colour in hot water, and separates slowly on cooling, 
more quickly on addition of acids, in crystalline flocks. — It is coloured 
light yellow by cold oil of vitriol, red-brown by hot. — It dissolves in 
strong nitric acid , and crystallises therefrom. 

Nitrofrangulic acid unites with bases . It dissolves with violet-red 
colour in aqueous alkalis , and its aqueous solution forms fiery-red pre¬ 
cipitates with baryta-, strontia-, lime-, cadmium- and lead-salts. 

Xitrofrangulaie of Copper . — Obtained by adding alcoholic nitrofran- 
glilic acid to aqueous cupric acetate. By the contrary mode of procedure, 
red Hocks are obtained. Violet-blue, non-crystalline flocks, becoming dark 
violet-red when dry. Detonates violently when heated. Nearly in¬ 
soluble in water, sparingly soluble in alcohol and ether, easily and 
with light blue colour in ether. 



at 100°. 


Cassebnann. 

40 C . 

.... 240*0 .... 

.. 37-1 .. 

. 37-1 

10 H . 

... 10*0 . 

1*5 .. 

. 1*8 

5 X . 

... 70-0 . 

.. 10*8 .. 


36 0 . 

.... 2SS*0 . 

44*5 .. 


CuO... 

39*7 .. 

6*1 .. 

6*6 

C^H 10 X 5 CiiO 5 ” ... 

. 647-7 . 

.. 100*0 .. 



Hesse’s formula € 4j X' 5 CdH 50 O’ 6 i\.q’ ires 37*50 \. e. €.. 1*56 H., and 6*25 CuG. 

Xitrofrangulate of Silver. — Obtained by precipitating an alcoholic 
or hot aqueous solution of nitrofrangulic acid with aqueous nitrate of 
silver, — Cinnabar red needles having a dull silky lustre, detonating 
when heated, sparingly soluble in cold, easily in boiling water, dis¬ 
solving with dark ruby-red colour in alcohol and ether. 


40 C . 

at 100°. 

. 240 . 

. 33*1 

Casselmann. 

mean. 

. 33*0 

10 H . 

.. 10 . 

. 1*4 .. 

.. 1*5 

5 X .. 

. 70 . 

. 9*7 


36 0 . 

.. 28S . 

. 39*8 


AgO. 

. 116 ....., 

. 16*0 .. 

. 16*0 


C^jpoypAgO 1 ? . 724 . 100*0 

Hesse’s formula C w X 5 AgQ iG , requires 33*52 p.c. 0., 1*39 H., and 16*21 AgO. 

Nitrofrangulic acid dissolves easily in alcohol and ether, with dark 
red colour, and remains behind with yellow colour when the liquid is 
evaporated. 
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5. Rhamnin. 

Fleuky (1841). J\ Phann. 27, 226; If. B . Arch. 28, 292; Repert. 75/*" 

2° 9 . 

Wixcklee. Jdhrb.pr . Pliarm. 24, 1. 

Binswanger. Repert. 104, 54. 

Exists together with rhamnocathartin in the unripe berries of 
Rhamnus catharticus (pp. 72, 81). 

Preparation . The unripe berries are pressed, the juice is removed, 
the residue is repeatedly boiled with water, and the decoctions are set 
aside to crystallise. The resulting cauliflower-like crystals are purified 
by pressure, solution in boiling alcohol, washing the crystals which 
separate out again with cold water and weak spirit, — then by re- 
crystallisation from boiling alcohol, with help of animal charcoal 
(Fleury). 

Binswanger macerates the dried berries in cold water, then crushes 
and presses them. When the juice evaporated to an extract is ex¬ 
hausted with alcohol, the alcoholic extract treated with water, the 
portion containing the tannin, which remains undissolved, again 
dissolved In warm alcohol, and this solution left to evaporate, crystals 
of rhamnin separate out. — The expressed juice, when left to stand, 
also deposits crystals of rhamnin. It collects on the surface of the 
juice during fermentation, but is less pure than that obtained from the 
expressed residue (Fleury). 

Properties. — Small pale yellow granules arranged in cauliflower¬ 
like gioups; rarely needles united in tufts (Fleury). Pale yellow 
nodules and small silky-shining crystals (Binswanger). Not volatile. 
— Tasteless (Binswanger), has a faint peculiar taste (Fleury). 

Decompositions. When heated , it melts, decomposes, and leaves com¬ 
bustible charcoal (Binswanger). — It dissolves, with dark brown colour 
in hot nitric acid; if the heat be continued the solution quickly assumes a 
pale yellow colour, and leaves on evaporation, a crystalline mass soluble, 
for the most part, in water, and a bitter yellow powder, probably picric 
acid. Water added to the highly concentrated nitric acid solution throws 
down (while oxalic acid remains dissolved) short yellow needles united 
In fem-like groups, sparingly soluble in cold, more soluble in hot water, 
and not precipitated by metallic salts. The needles are decolorised by 
acids, but are obtained otherwise unaltered on evaporating the acid 
solution. They dissolve in alcohol and in ammonia, with saffron- 
yellow colour, and crystallise from the latter solution, an amorphous 
mass likewise remaining (Fleury). Rhamnin is not fermentable 
(Fleury). ^ 

Rhamnin is nearly or quite insoluble in cold water , in boiling water 
it swells up and takes up a large quantity of water. —It dissolves in 
cold oil of vitriol and in cold concentrated hydrochloric acid , with 
saffron-yellow colour, and is precipitated by water. Dissolves in hot 
dilute sulphuric acid and crystallises on cooling. — Dissolves in 
aqueous ammonia and potash with saffron-yellow colour, not purple-red 
(Binswanger), also in alkaline carbonates, and is precipitated by acids. 
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The sweet alkaline solutions leave, when evaporated, brown shining 
masses which become slightly moist on exposure to the air, and 
colour water strongly (Fleuiy). 

Rhamnin dissolves sparingly in cold, easily in boiling alcohol , but is 
insoluble in ether. 


6. Rliamnocathartin, 

Hubert. 7. Chim. meet 6, 193 ; Br . Arch. 34, 142 ; Repert. 35, 293, 

F. L. Winckler Jahrb. pr. Pharm . 19, 221; 24, 1. 

Binswanger. Repert . 104, 54. 

The uncrystallisable bitter principle of the berries of Rhamnus 
cathcaiicus (comp. p. 80). 

Preparation . 1. The berries are crushed, strained, and pressed, the 

juice is evaporated to an extract; this extract is exhausted with 
alcohol of 80 per cent.; the tinctures are treated with animal charcoal; 
and the alcohol is distilled off. On exhausting the residue with cold 
alcohol of 98 per cent., treating the strongly bitter brownish tincture 
with animal charcoal, and evaporating*, coloured rhamnoeatkartin 
remains; it must be dissolved in 3 pts. alcohol of 80 per cent., and 
the solution mixed with 8 or 10 times its volume of ether. After the 
substances thereby precipitated have completely settled down, the clear 
ether-alcoholic solution is decanted, decolorised with animal char¬ 
coal, and evaporated (Winckler). — 2. The juice of the ripe berries is 
evaporated to an extract; this extract is exhausted with hot alcohol, 
the tincture evaporated, and the residue mixed with water, which 
separates yellow-green pulverulent rhamno-tannic acid. The filtrate 
shakenpip with coarsely pounded, purified bone-charcoal, as long as it 
retains any bitter taste, yields rliamnocathartin to the charcoal; and 
on washing this charcoal with cold water, drying, treating it with hot 
alcohol, and evaporating the tincture, the rhamnocathartin is left 
behind (Binswanger). 

Properties. Translucent amorphous, yellowish, brittle mass which 
may be rubbed to a yellow powder. Emits a peculiar smell when 
rubbed. Tastes bitter and very repulsive (Winckler), and irritating 
(Binswanger). Neutral. Tolerably permanent in the air. 

When heated , it melts to a yellow oil, turns brown, gives off in¬ 
flammable vapours, and leaves combustible charcoal (Winckler). "With 
nitric add , it yields a large quantity of picric acid (Winckler). — It is 
not decomposed during the fermentation of the juice (Hubert), 

Soluble in all proportions in water (Winckler). Insoluble in cold, 
somewhat soluble in boiling water, to which it imparts a very bitter 
taste, while the remainder melts and adheres to the sides of the vessel. 
The hot solution becomes turbid on cooling (Binswanger). The 
aqueous solution is coloured brownish gold-yellow, without precipita¬ 
tion, by aimnonia , the fixed alkalis, and basic acetate of lead , and 
becomes colourless again on addition of acids. It colours sesqiti- 
ckloride of iron dark brown-green (Winckler). 

Rhamnocathartin dissolves in all proportions in alcohol , but is in 
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soluble in ether (Binswmger, Winckler). It dissolves in ether-alcohol 
(Winckler). 


Glucosides with 24 at. Carbon in the Copula . 

Globularin^ 


G-. P. Walz. X Jahrb. PAara. 7,1; further 13, 281. 

The hitter principle of the leaves of the Globulana Alypum , know 
in commerce by the name of false senna leaves. 

Preparation . The leaves are exhausted by digestion in alcohol of 
sp. gi\ 0*85; the alcohol is distilled from the tinctures; the residue 
suspended in water is digested for some time and nearly at the boiling 
heat, with levigated litharge; the liquid filtered; and the filtrate slowly 
evaporated over the water-bath. The residue is treated with ether to 
remove yellow colouring matter, then dissolved in water, and mixed 
with tannic acid, which precipitates the greater part of the globularin 
in white flocks, which cake together to a resin, whilst another portion 
remains dissolved and may be precipitated, though not completely, by 
saturation with ammonia. The precipitate formed by tannic acid is 
dissolved in alcohol; the solution mixed with levigated litharge, and 
heated nearly to the boiling point for several days, with frequent 
agitation; and the filtrate, after complete precipitation of the tannic 
acid, is evaporated to dryness, globularin then remaining. Part of 
the globularin is precipitated during the digestion of the acjueous solu¬ 
tion of the alcoholic extract with litharge, and may be dissolved out 
from the precipitate by alcohol. It is obtained in the solid state by 
evaporating the alcohol, and freed from globularesin by washing with 
ether. — The leaves after exhaustion with alcohol, still contain globu¬ 
larin, which may be obtained by boiling them with water, precipitating 
the decoction with neutral and basic acetate of lead successively, 
freeing the filtrate from lead, neutralising with carbonate of soda, and 
precipitating with tannic acid. Prom this precipitate globularin is 
obtained as above. 

Properties. White powder having a bitter taste. 


60 C .... 


. 57*32 ... 

TTahz. 

mean. 

. 56*88 

44 BE... 

.. 44 ... 

..... 7*01 ... 

. 6 63 

28 0 ... 

.......... 224 ... 

. 35-67 ... 

. 36*49 

C^H^O® .. 

. 628 ... 

. 100*00 ... 

. 100-00 


Wak calculates the mean of his analyses incorrectly. 

Decompositions . 1. Burns without residue on platinum-foil. — 2. Its 
aqueous solution mixed with sulphuric acid , becomes turbid, deposits 
white resinous globules, and is completely resolved by boiling into 
glolmkrain (xv, fib) and paraglobularetin, which separate, and sugar, 
28‘C \ ts. sugar being obtained to 100 pts. globularetin (supposing that 
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this sugar reduces the same quantity of cupric oxide from an alkaline solution as cane- 
sugar [or glucose? Er.]) According to Walz, the reaction is : 

C 50 H 44 O 2s = C- 4 E; 14 0 6 + C- 4 H 16 O s + C^HPO 12 + 2HO. 

An alcoholic solution of glohularin, not quite pure, acquired, by 
keeping for some months, an agreeable odour of pine-apples, and 
yielded, by boiling with water, a milky distillate from which ether 
extracted a fragrant oil. This glohularin yielded by boiling with acids 
the same products as the pure substance, together with a fragrant 
resin. 


Appendix to Glohularin . 


1. Globularesin. 

C 40 H 35 0 16 7 

G. F. Walz. 2\ t . Jahrb. Pharm, 13, 281. 

The fragrant resin of Globulciria Alypum. 

From the alcoholic extract of the leaves, water extracts glohularin, 
while globularesin remains. The residue is dissolved in alcohol, and 
the filtrate precipitated with water. — Extracted from glohularin by 
ether, in the process of preparing that substance (p. 82). 

Olive-green, transparent, kneadable mass, having the odour of 
globularia leaves. 


40 C... 

.. 210 ... 

.... 59*40 ... 

Walz. 
. 59 95 

36 H.. 

. 36 ... 

. 8*91 ... 

. 9*03 

16 O. 

. 128 ... 

. 31*69 ... 

. 31*02 

e^H 3G o 16 . 

.. 404 .... 

. 100*00 ... 

. 100 00 


Walz, by an incorrect calculation, arrives at the formula C 49 B? 2 0 10 (Er). 


2. Globularitannic Acid. 

G. F. Walz. N. Jahrb. Pharm. 13, 287. 

The yellow colouring matter of the leaves of Globularia Alypum, 
known only in alcoholic solution and as a lead-salt. 

Precipitated from the aqueous solution of the alcoholic extract by 
digestion with litharge in the manner already described (p. 82). 

The precipitate is triturated with alcohol, and decomposed by 
dilute sulphuric acid; and the greenish brown filtrate, after being 
shaken up with a small quantity of carbonate of lead, is precipitated 
with an alcoholic solution of neutral acetate of lead. This process 
yields giobularitannate of lead. 

An alcoholic solution of globularitamiic acid, neutralised with 
ammonia, colours ferric hydrocldorate dark-green, and forms dirty 
green precipitates with sulphate of copper, mercurous nitrate and oxide 
of silver. 














84 GLUCOSIDES WITH 24 AT. CARBON IN THE COPULA* 



Lead-salt at 100°. 


Walz. 

16 O .. 

.... 96 . 

21*62 .... 

... 21-62 

12 H . 

.... 12 . 

... 2'70 .... 

... 2*51 

14 O . 

. 112 . 

.... 25-23 .... 

... 25-63 

2PbO . 

.... 224 .... 

.... 50-45 .... 

... 50-25 

C 16 H e O u ,2P’dO 

.................. Ill 

.... 100-00 .. 

. 10-000 


"With oil of vitriol , it forms a brown solution, from which water 
throws down brown flocks. — It is not altered by hydrochloric acid; but 
nitric acid of sp. gr. 1*48 dissolves it with evolution of red vapours. 
— It dissolves in ammonia and in potash, and is precipitated by 
acids. 


Saponin. 

Gehlen. BerL Jahrb . 1804, 112. 

Schrader. A. Geld. 8. 548. 

Buchholz. Taschenb. 1811, 38. 

Pfaff. System der Materia medica , 2, 110. 

Bley. X. Tr. 24, 1, 102 ; Ann Pharm . 4, 283. — J.pr. Chem. 1,156. — 
X Br. Arch 37, 82. 

Trotoisdorff. X Tr. 24, 2, 28. 

Belong. J, Pharm. 13,567. 

Henry & Boutron-Chaulard. J. Pharm. 14, 249. 

Bessy. Ann. Chim . Phys. 51, 390; J \ Pharm. 19, 1; Ann. Pharm. 7, 
168; Schw. 68, 81. 

Preset. Ann. Chim . Phys. 58, 101; Ann. Pharm. 15,187; J. pr . Chem. 
3, 393. 

Quevenne. J. Pharm . 22, 460; abstr. Ann Pharm. 20, 34, — J. Pharm . 
23, 270. 

Malapert. X. J. Pharm. 10, 339. 

Le Beef. Compt . rend . 31, 652; J. pr. Chem. 51, 471. 

Scharlestg. Ann Pharm. 74, 351. 

Rochleder & Schwarz. Wien. Alzad. Ber . 11, 335; J. pr. Chem. 60, 
291 ; abstr. Ann. Pharm. 88, 356; Lieb. Kopp . Jahresb. 1853, 
554. 

Bolley. Ann. Pharm. 90, 212; abstr. J. pr. Chem. 63, 92. — Ann. 

Pharm. 91. 117 ; abstr. J. pr. Chem. 63, 253. 

A. Overbeck. X. Br. Arch. 77,134. 

Th. Crawferd. Pharm. VwrteljaJirsschrift , 6, 361. 

Tr. Rochleder & v. Path, Wien. Alzad. Ber. 45, 7; Chem. Centr. 1862, 
177. 

Sources and History. Occurs in plants of various natural families, 
especially in the Silenece {.Handbuch , viii. Phytochem. 33). — In the root 
and herb of Saponaria ojdcialis. Designated by Schrader as Saponin , by 
Bulk as in itat'ng extractive motPr (kratzender Extraciivstoff). [Respect¬ 
ing Osborne * principle of Saponam, see p. 91. — In the root of Cypsophila 
Siraihuutt, a- lorwerly suspected by \\ ahlenberg; the substance thence 
obtained was called Struthnn by Bley, but recognised by Bussy as 
saponin.— In Ayrostemtaa Gtillage (Malapert), constituting Scharling’s 
City mm. The root, cotyledons and ovaries of this plant contain 
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saponin, the quantity increasing* till the seed ripens; the stalks, leaves, 
and ealices do not contain saponin (Malapert). The seeds contain 
0*9 p.c. saponin, but the basic substance agroatemmine , existing, according 
to Schulze (A r . Br. Arch. 55, 298, andoC, 163) in the seed-shells, Is not 
to be found there (Crawfurd).— In the bark of Qidllaia Saponaria 
( Handbuch , vili. Phytochem. 15), (forming Henry & Boutron’s acrid prin¬ 
ciple, Bley’s Quillaiin) (LeBeuf); also in the bark of Moaina Poly stacky a 
(Handbuch , loc. cit. 42), described by Mouchon (X. Br. Arch . 10, 178) 
as Moninin , recognised by Le Beuf as saponin. In the monesia-bark 
of Ckrysophyllum glycyphleum ( Handbuch , loc. cit. 63), Derosne, 
Henry & Payen (J. Pharm. 27, 28) found Monesin , which is identical 
with saponin.—In the following Silence: JDiantkus Caryophyllus , I). 
Carthuminorum , JD. Cccdus , and D. prolifer ; Lychnis chalcedonicci , X. ra- 
pertina and X. XYos Cuculi. Sileneinflata and S. nutans contain saponin, 
the latter considerable quantities of it, but not in the seed (Malapert). 
— In the root of Anagallis arvensis and A. ccerulea (Malapert). 

Senegin or Polygalin , discovered by Gehlen, in the root of Polygala 
Senega , which was associated with saponin by Buchholz and Pfaff, 
minutely examined by Quevenne, who named it acide polygcdique , and 
compared it with saponin, is, according* to Bolley, probably identical 
with saponin. But Bolley did not follow Quevenne’s mode of pre¬ 
paration, and moreover, did not operate on pure senegin. For this 
reason the two bodies are here treated as distinct, although the 
Identity of their decomposition-products is regarded as established. 
Peschier’s polygalic acid ( Repert . 11, 2 ; 12, 430 ; 13, 457) was perhaps 
malic acid. The nature of BeinselTs polygamarin ( Eepert . 67, 305) from 
Polygala amarci remains to be determined by further investigations. 

The fruit of the horse-chestnut ( 'Handbuch , viii, Phytochem. 25) con¬ 
tains saponin, according to Fremy, also according to Tipp (Pharm. 
Vierteljahrsschr. 3, 19); according to Bochleder ( Handbuch , viii, 
Phytochem. 2G), it contains a substance resembling saponin. Malapert 
found saponin in the ovaries during the flowering season, In the 
pericarp of the fruit, immediately after the fall of the petals; only a 
trace in the pericarp of the ripe fruit. 

Saponin Is contained in Arnica montanci ( Handbuch , loc. cit. 66) ac¬ 
cording to Buchholz; in Arum maculatum (loc. cit. 83), according to 
Enz (Pharm. Viertelj. 81, 27) ; in Capsella Bursa Pastoris (.Handbuch , 
loc . cit. 38), according to Daubrawa (Pharm. Viertelj. 3, 337); in the 
hark of Gymnoclodeis canadensis , according to Braconnot (M/in. Chim. 
Phys. 50, 382 ; Handbuch , loc. cit .); in the root of Polypodium vulgare , 
according to Pfaff. Wahlenberg suspects its existence in the fruit of 
Sapindus Saponaria (Handbuch , loc. cit. 26), S. laurifolius aud S. rlgiclus; 
Bochleder & Schwarz suppose it to exist in the fruit of Pircunia abyssi- 
nica , and in many plants of the sapindaceous ana mimoseous orders. 

The irritating extractive matter (krutzender Extractivstoff) found by 
Hiinefeld (J. pr. Chem. 7, 57) in the root of tlie cowslip, Primula veris 
(Handbuchy loc. cit • 63), is perhaps identical with saponin. 

Preparation . A. From the root of Saponaria or of Gypsophila 
Struthium. 1. The chopped root is exhausted with boiling alcohol of 
sp. gr. 0*824; the filtrate is cooled; and the deposit of saponin which 
separates after 24 hours is collected, washed with ether and alcohol, 
and dried at 100° (Bochleder & Schwarz). Overbook treats the alcoholic 
solution with animal charcoal. — Schrader exhausted the aqueous extract with warm 
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alcohol, or the alcoholic extract with water. — If the root he boiled with weak 
spirit, the decoction concentrated and mixed with absolute alcohol, saponin is ob¬ 
tained, contaminated with gum or sugar. — 2. The coarsely-pounded root is 
freed by ether from resin and fat, then boiled with alcohol, and the 
flocks which separate on cooling and concentration are collected (Bley 
& Bnssy). 

B. From Qiiillaict-bark. This is the best material for preparing saponin for 
technical purposes (Le Bent). The same process as in A, 1 (Le Benf); or 
the aqueous extract is boiled with alcohol; the liquid is filtered at the 
boiling heat, and the white ’flocks which fall down on cooling and con¬ 
centration are purified by solution in alcohol, with aid of animal 
charcoal (Henry & Boutron, Bley), 

G. From the seeds of the Corn-cockle ( Agrvstemma Githago ). — 1. The 
coarsely pulverised dry seeds are freed from fixed oil by repeated 
exhaustion with ether, then by once exhausting with cold alcohol of 
92 z Tralles; the residue is boiled several times with alcohol of 84 Tr.; 
the liquid filtered at the boiling heat, and the saponin which separates 
on cooling is collected, an additional quantity being obtained by 
mixing the mother-liquor with absolute alcohol. The whole of the 
saponin thus obtained is dissolved in water; the solution is filtered to 
separate vegetable gelatin, then precipitated with neutral acetate of 
lead; the precipitate removed; the filtrate precipitated with basic 
acetate of lead; the latter precipitate, after thorough washing, decom¬ 
posed under water by hydrosulphuric acid; and the limpid filtrate 
evaporated to dryness, or precipitated with absolute alcohol (Scharling). 
— 2. The aque< ms extract of the seed is precipitated with sulphate of 
copper; hydrosulphuric acid is passed through the filtrate; the liquid 
again filtered, then digested with carbonate of baryta; the resulting 
baryta-salts precipitated by alcohol and separated by filtration; and the 
filtrate either strongly concentrated—in which case the saponin is to 
he precipitated by absolute alcohol,—or evaporated to diyness, and the 
residue boiled with alcohol of 98° Tr. Saponin thns prepared con¬ 
tains a small quantity of baryta (Scharling). — 8. Crawfurd digests 
the pulverised seeds with warm aqueous alcohol, evaporates the liquid 
to a syrup, mixes it with wood-charcoal, and dries it completely. 
The saponin is extracted from the residue by boiling with alcohol. 

D. From Horse-chestnuts . The pulverised seeds are exhausted with 
cold alcohol, and the alcohol is distilled off from the tinctures. The 
yellowish jelly which remains consists, for the most part, of saponin, 
mixed with fat, a hitter crystallisable substance, and yellow-colouring 
matter; the fat may be removed by exhaustion with ether (Fremy). 

Purification . Saponin prepared from GypsopMlci by the first process 
is sometimes contaminated with foreign substances, probably in con¬ 
sequence of a peculiar constitution of the root, not indicated by any 
alteration of its outward appearance, in consequence of which the 
analysis shows too small an amount of carbon and of hydrogen. It is 
purified by dissolving it in the smallest possible quantity of water, 
and adding baryta-water, which precipitates saponin-baryta, leaving 
the foreign substances in solution. The white precipitate is washed 
with baryta-water and dissolved in water; on passing carbonic acid 
through the solution and heating it, carbonate of baryta separates 



SAPONIN. 87 

out, and after its removal the saponin may be precipitated by ether- 
alcohol (Kochleder &> v. Payr). 

Properties . White, non-crystalline, friable powder (Bussy, Henry 
& Plisson, Overbeck). Colourless (Kochleder & Schwarz); yellowish 
white (Quevenne). By precipitation of the concentrated a paeons solation -with 
alcohol, it is obtained as a white starch-like mass ; hut when the alcohol is evaporated, 
it dissolves in the residual water to a syrup which dries up 10 a tough horny mass 
(Crawford, Scharling). Inodorous (Henry & Pli&^on); has a peculiar 
aromatic odour (Quevenne); inodorous when dry; the aqueous solu¬ 
tion has a repulsive odour (Scharling). The "dust excites violent 
sneezing. Saponin tastes sweetish at first, then burning and biting, 
and produces a persistent scratching sensation in the throat. — A drop 
of the aqueous solution introduced into the eye produces violent 
burning pain and dilatation of the pupil (Scharling). Neutral to vege¬ 
table colours. According to Quevenne it has an acid reaction. Acts poison- 
ously on the smaller animals (Scharling). 


Calculation according to Kochleder A Schwarz. 



24 C . 


. 144 . 

. 52*17 



20 H . 


.... 20 .. 

...... 721 



11 0 . 


.... 112 . 

. 4*J 59 



C-fiBPQi* 


. 276 . 

. lUU 00 


Calculations according to 


Accord in j to 



Overheck. 



Pulley. 


42 0 .. 

. 252 .. 

. 47*54 

36 C. 

. 216 ........ 

49*54 

38 H . 


. 7-16 

28 JEE .... 

. 28 . 

6 42 

30 0 ..., 

. 240 . 

. 45*30 

24 0 . 

. 192 . 

44*04 

C njaps O 30 . 530 .. 

. 100*00 

C^H^O 24 

........ 436 .. 

100*00 


Calculations according to Kochleder & v. Pavr. 



at 100°. 


at 100°, in vacuo. 


128 0 . 

. 768 .... 

.... 52-97 

128 C . 

. 768 ... 

. 53-30 

106 H . 

. 106 .... 

.... 7*31 

105 H . 

. 105 .... 

. 7*29 

72 0 . 


.... 39*72 

71 0 . 

. 568 ... 

..... 39*41 

C^H^O 72 . 

. 1450 .... 

.... 100 00 


. 1441 ... 

. 100*00 


Bussy. Kochleder 

Overheck. 

Polley. 

Crawford. 


& Schwarz. 

mean. 

mean. 




at 100 3 . 

at 100°. 



0 . 

.. 50-0 . 

52*54 ..... 

... 46*81 .., 

. 49*10 ....... 

. 50*72 

H . 

.. 7*4 . 

7-26 . 

... 7*51 .. 


. 7*44 

O .. 

.. 42 6 ........ 

40*20 . 

... 45*68 . 

. 41*02 . 

. 41*84 


100*0 ........ 

100*00 . 

... 100*00 ... 

. 100*00 . 

. 100 00 



Kochleder & v. Payr. 





at 100°. 

at 100° in vacuo. 




mean. 


mean. 



0 . 

52*64 .... 


..... 53*17 



H . 

7*37 .. 


7*57 



O ... 

39*99 ..... 


. 39*26 




100*00 . 


.... 100*00 



The saponin of Kochleder & Scharwz still contained small quantities of resin and 
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GLUCOSIDES WITH 24 AT. CARBON IN THE COPULA. 


products of decomposition. Holley’s saponin contained about 1 p. c. ash, which 
is deducted. One sample of saponin examined by Rochledcr & Schwarz contained 
4/3 p. c. ash. In the other specimens the amount of ash is not stated. Itochleder 
formerly regarded the discrepancies in the analyses as the result of alterations which 
the saponin undergoes in drying; but he now regards saponin containing the 
smaller amount of carbon as impure; v. Payr, also found in saponin, before puri¬ 
fication with baryta-water, 48"7 p. c. 0. and 6'9 H. [Respecting the formula see 
Decomposition 5. —Saponin is here, on the ground of Holley’s formula for sapogenin 
(xv, 53), enumerated among the glucosides with 24 at. C., although Eochlcdcr 
& y. Payr’s investigation assigns to it another, but still undetermined position. 


Decompositions . 1 . Saponin subjected to dry distillation swells up 

and gives off a large quantity of acid empyreumatic oil (Bossy). — 
2. Aqueous saponin absorbs oxygen , and becomes turbid, giving off 
carbonic acid and depositing white elastic flocks (Schrader, Braconnot). 
When the solution is repeatedly evaporated it becomes darker (Buchholz). Alcoholic 
saponin set aside for a year in a loosely covered vessel once yielded needles which 
burnt away without ash. — 3. With oil of vitriol it forms a reddish-yellow 
solution, changing* to bright red and ultimately to violet-red (Quevenne). 
It imparts to oil of vitriol a red-colour changing to violet-red when 
heated, and finally becomes charred (Bley). — 4. Saponin dissolved in 
I2pts. of chlonne-ivater forms a brown turbid liquid, which in the course 
of 12 hours deposits white flocks soluble in alcohol (Buchholz, 
Braconnot).^ Tincture of iodine does not alter aqueous saponin (Bley). 
— 5. By dilute mineral acids, saponin is decomposed, slowly in the 
cold, more quickly when heated, into sapogenin (xv, 53) and a carbo¬ 
hydrate (Overbeck, Rochleder k Schwarz). Saponin from horse-chest¬ 
nuts, heated with hydrochloric acid or subjected to the action of the 
electric current, deposits sapogenin immediately, and when merely set 
aside with hydrochloric acid it deposits that substance after a while, 
whereas saponin from Saponaria yields sapogenin only when heated 
(Fremy). — Saponin dissolves completely in cold concentrated hydro¬ 
chloric acid, without tumefaction, the solution not yielding any 
precipitate on addition of water. When boiled with equal quantities 
of water and hydrochloric acid, it likewise dissolves without forming 
any gelatinous precipitate, hut on addition of water, deposits white 
flocks of sapogenin (Quevenne). Saponin and sapogenin react in the 
same way_ with hydrochloric acid (Bolloy). Acetic acid acts like 
Hydrochloric acid, though more slowly, so that saponin cannot he 
freed from admixed ash by solution in alcoholic acetic acid. 

Formulge for the reaction; a . according to Roclileder k Schwarz, 
who regard the decomposition-product as identical with chinovin : 

C 24 H 20 O 14 = C 12 H 9 0 3 -r C 12 H n O n 5 
h According to Overheck: 


C^ETO 30 = C 1S BW + C‘- 4 B? 4 0 24 ; 
c. According to Bolley: 

2C 36 H? 4 0 2 ° + 10HO *= C 24 H 1S 0 10 + 4C 12 H ]0 O 10 . 

On the carbo-hydrate thus produced, see xv. 348, and below. 
™n^ a f + 0IHI f W i iei1 deco “P 0Sed % acids, is capable of yielding various 
„ of , dec0m P o siti°n, according as, of the 6 at. carbohydrate 
which it contains, two, more than two, or the whole are separated. 



SAPOMIN. 


89 


Of these products, the 'former are obtained by the action of 
aqueous acids, but complete decomposition is produced only by the action 
of alcoholic hydrochloric acid (Rochleder & v. Payr). According to this, 
only the crystals described under d are the true sapogenin, and the 
body described at page 50, vol. xv, must be regarded as a product of 
imperfect decomposition: 

a. The product C 128 PI 106 O 72 , obtained from saponin by elimination 
of 2 at. Carbohydrate, is perhaps Premy’s sesculic acid (xv, 54, anal, b.) 
as it agrees in amount of carbon with the foimula G 10i H 82 O 18 (calc. 
57*25 p. c. C. and 7 52 II.) (Rochleder). 

b. Saponin purified with baryta-water yields, when heated with 
aqueous hydrochloric acid, 53’1 p. c. sugar and gelatinous flocks, 
which, when dried at 100° 0., contain, on the average, 65 p. c. 0. and 
8*64 II., agreeing nearly with the formula O^H^O 28 (calc. 62 66 p. c. C. 
8 09 PL). In this case the decomposition takes place chiefly in the 
manner shown by the equation: 

C 12S H l0C CP + 4HO = OTHW 8 + 4C 12 H 12 0 12 . 

(calc. 49*62 p. c. C 12 H 12 0 12 ). Overbeck’s sapogenin C^H^O 27 (xv, 54) 
likewise belongs to this place (Rochleder & v. Payr). 

c. By prolonged boiling with aqueous hydrochloric acid, 62*66 p. c. 
sugar and a jelly C e8 II 62 0 18 arc obtained (caic. 67*55 p. c. 0. 8*61 PI): 

C 1:s H 10G O 72 + 6HO = C 6S H' ,2 0 1S + 5C 12 H 12 0 12 . 

(Calc. 59-8 p. c. C 12 H 12 0 12 .) This appeal's to be the composition of the 
sapogenin analysed by Rochleder & Schwarz (xv, 54, b). 

d. When the flocks which separate on boiling saponin with aqueous 
hydrochloric acid, are dissolved in anhydrous alcohol, and hydrochloric 
acid gas is passed for several hours through the boiling solution, white 
crystals C 66 PP0 8 are deposited, produced by complete resolution of the 
saponin (Rochleder & v. Payr): 

cusppooo^ + 8HO = C 56 H 42 O s + 6C 12 H 32 0 12 . 

These crystals, after recrystallisation from alcohol and drying at 
100°, contain on the average 75*78 p. c. C., 9*76 II., and 14*46 0 (calc, 
for C 5b H 42 O s , 76*02 p. c. C., 9 50 PL, and 11*48 0.). They are insoluble in 
water, dissolve sparingly in cold, easily in hot alcohol, and arc nearly 
insoluble in aqueous potash. From the easily produced solution in 
alcoholic potash, aqueous potash throws down almost the whole of the 
compound of sapogenin and potash, which gives up its potash during 
washing. (Rochleder & v. Payr.) 

The carbohydrate produced, together with sapogenin, is insoluble 
in alcohol at the moment of separation, and is converted into 
dextroglucose only by the prolonged action of liot acids (Rochleder 
& v. Payr). See the preceding statements (xv, 348). 

6. Nitric add of sp. gr. 1*33 dissolves saponin easily, gives off 
red fumes when heated, and deposits a sulphur-yellow resin, and 
afterwards on cooling, white pulverulent mueie acid. Oxalic acid is 
likewise formed. (Crawfurd.) The solution of saponin in strong nitric 
acid deposits, on addition of water, xyloidin and a very bitter substance 
(Braconnot, Ann. Ghim. JPkys. 52, 293). (See also Bussy, Henry & PliBson, 
Scharlingj Fremy.) 
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7. When saponin from horse-chestnuts is treated with potash-ley, a 
compound of potash with a yellow colouring matter contained in the 
saponin is first formed, — afterwards sapogenin-potash (sesculate of 
potash), from the solution of which the sapogenin is thrown down by 
acids (Fremy). Saponin from saponaria treated in like manner does 
not yield sapogenin (Fremy). Aqueous saponin boiled with potash- 
ley, then mixed with hydrochloric acid, yields a white tolerably abundant 
non-gelatinous precipitate of sapogenin (Quevenne). Saponin mixed 
with potash-ley and evaporated turns brown, and the residue forms 
with water, a brown solution from which acids do not precipitate 
Fremy’s gesculic acid (Rochleder & Schwarz). By the action of potash 
upon saponin, a finely crystallised acid and an amorphous substance 
are obtained, the latter being resolved by hydrochloric acid into two 
products (v. Payr & Rochleder, Wien. Ahad. Ber . 24, 42). 

8. Saponin boiled with an alkaline solution of cupric oxide, throws 
down a small quantity of cuprous oxide (Bolley). According to 
Schaiiing, it forms with cupric sulphate and potash, a blue-green 
precipitate, without reducing the cupric oxide. 

Combinations . Dried saponin is very slightly hygroscopic. 

(Scliarling.) — It dissolves easily in water, a solution containing 
5 * q -q of saponin, forming a frothy liquid (Schrader, Bussy and others). 
With a small quantity of water it swells up to an opaque hydrate, 
but recovers its transparency when thoroughly dry. (Henry & 
Plisson.) 

Aqueous saponin is not altered by cold dilute acids (Bussy), and 
does not unite with them. 

It dissolves sparingly in cold aqueous ammonia and potash, more freely 
in the same liquids when warm (Bley). Alkalis and lime-water do not 
precipitate saponin from its aqueous solution (Bussy), but colour the 
liquid yellow (Buchkolz, Braconnot), sc likewise do ammonia (Dulong), 
and carbonate of potash (Trommsdorff). 

The solution of 1 pt. saponin in 4 pts. water throws down from 
haryta-water, a white precipitate soluble in excess of saponin or of 
baryta-water (Bussy). The compound is insoluble or nearly so in 
baryta-water, but dissolves easily in pure water (Rochleder & 
v. Payr). 

Aqueous saponin does not precipitate any metallic salt (Braconnot). 

With solution of neutral acetate of lead aqueous saponin forms a 
gelatinous precipitate. On boiling the filtrate, a further precipitate of 
pulverulent character is obtained which swells up during washing 
(Rochleder & Schwarz). The precipitate is soluble in acetic acid. 
(Buchholz.) According to Braconnot and Bussy, neutral acetate of 
lead does not precipitate solution of saponin. 

Basic acetate of lead , added to aqueous saponin throws down a 
copious precipitate (Bussy) ; curdy (Henry & Boutron). 

Ferric chloride colours aqueous saponin pale olive-green, and after 
some time throws down light grey flocks (Buc hh olz). 

Alcoholic saponin does not precipitate nitrate of silver (Scharlmg). 

Saponin dissolves in dilute, more easily than in strong alcohol, and 
is insoluble in absolute alcohol (Schrader and others). The solution 
does not froth. It dissolves in 400 pts. absolute alcohol (Bley). Its 
solubility in alcohol is increased by the presence of hydrochloric or 
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acetic acid (Bussy). A concentrated aqueous solution of saponin is 
not precipitated by alcoliol (Orawfurd). 

Saponin is insoluble in ether and in volatile oils. It does not pre¬ 
cipitate solution of gelatin (Trommsdorff). According to Braconnot 
and Dulong, it precipitates tincture of galls in greyish yellow flocks; 
according to Scharling, only when it is impure. 

Osborne’s Principle of Saponaria officinalis. — Occurs in the roots only before 
flowering time. Obtained from the aqueous decoction. Whitish radiate needles, 
which melt at a moderate heat. Extremely bitter. Neutral. — Swells up and 
blackens m the fire; carbonised by oil of vitriol. — Dissolves in less than 2 pts. 
water ; soluble in alcohol , and in ether> insoluble in oil of turpentine (Osborne, 
Ann. Phil. 11, 302 ; Kastn. Arch. 8 , 293 5 Perl. Jahrb. 1827, 2, 147; Bert. Jah- 
resber. 7, 269. 


Senegin. 

G-ehlen. Berl. Jahrb . 1804, 112. 

J. Dulong. J. Pharm. 13, 567. 

Trommsdorff. F. Tr. 24, 2, 28. 

Quevenne. J . Pharm . 22, 460 ; abstr. Ann . Pharm. 20, 34 ; J. Pharm. 

23, 270. 

Bolley. Ann. Pharm. 90, 211; abstr. /. pr. Chem . 63, 92. — Ann , 

Pharm. 91, 117; abstr. J. pr. Chem. 63,253. 

W. Procter, jun. Chem. News, 1861, 40; Zeitschr. Ch. Pharm. 4, 153. 

Polygalin , Acide polygaliqiie. Found, together with resin, by Gchlen in the root 
of Poly gal cv Senega , and described as a substance perfectly insoluble in water and 
ether, but soluble in alcohol. Associated, by Pfaff, who called it hrataender Bxtrac- 
tivstoff\ and by Bucholz, who named it Senegin, with saponin, which is soluble in 
water. Dulong was not able to obtain Gehlen’s senegin, but he prepared from 
senega-root a product agreeing with G-ehlen’s resin, which he designated as 
mature acre , agreeing in some respects with saponin. Pure senegin appears to have 
been first obtained by Quevenne, according to v hom it is different from saponin, 
whereas Bolley, who however did not follow Quevenne’s mode of preparation, regards 
the two as identical.—According to A. Vogel (JV. Pepert. 6, 289), picroliehenin 
(xv, 55) is identical or at least isomeric with senegin. 

Preparation. From Senega-root . 1. The root is exhausted with 

cold water; the extract concentrated, and filtered from the separated 
flocks containing senegin and earthy salts; the filtrate precipitated 
with neutral acetate of lead; the liquid again filtered, freed from 
lead by hydro sulphuric acid, and evaporated to an extract; this ex¬ 
tract exhausted with alcohol of 36°; the tincture evaporated; the 
residue freed by ether from yellow colouring matter and fat, then 
dissolved in water; the solution precipitated with basic acetate of 
lead, and the precipitate washed and decomposed by hydrosulphuric 
acid. Part of the senegin then remains with the sulphide of lead, 
while another portion dissolves, so that: a. The sulphide of lead is 
collected and boiled with alcohol; b. The liquid filtered from the sul¬ 
phide of lead is evaporated to dryness, and the residue is boiled with 
alcohol. The hot-filtered tinctures cooled and left to evaporate, de¬ 
posit senegin, which may be purified, if necessary, by re-solution in 
alcohol and treatment with animal charcoal (Quevenne). Senega-root 
exhausted with water still yields senegin when boiled with alcohol, 
the tincture depositing the senegin when cooled or concentrated. It 
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is purified from fat by ether, then with basic acetate of lead, as above 
(Quevenue). — 2. Boiley precipitates the aqueous solution of officinal 
extract of senega with neutral acetate of lead; collects and washes 
the precipitate; decomposes it with hydrosulplmric acid; evaporates 
the filtrate to dryness; boils the residue with alcohol; evaporates the 
tincture ; treats the residue with ether; dissolves the portion not taken 
up by the ether hi water; precipitates the solution with basic acetate 
of lead; decomposes the thoroughly washed precipitate under water 
with hydrosulphuric acid; evaporates the filtrate; and purifies the 
senegin which remains by repeated solution in boiling alcohol and 
cooling. Boiley supposes this process to be the same as that of Quevenne, but the 
two methods differ in this respect, that Quevenne obtains the senegm from the filtrate 
after precipitation with acetate of lead, whereas Boiley obtains it from tlie preci¬ 
pitate itself. This precipitate, according to Quevenne, contains only traces of 
senegin (Er.)— 3. The pulverised root is exhausted with alcohol of 33°; 
the greater part of the alcohol is distilled off; the residual syrup is 
freed from fat by ether: the deposit formed after standing for some 
time is collected and suspended in water; the turbid filtiate is mixed 
with a little alcohol which facilitates the formation of a precipitate; 
and the liquid is left to itself for several days. The deposit which 
then forms is collected and purified by solution in waim alcohol with 
help of animal charcoal: the filtrate, as it cools, deposits senegin. 
The liquid decanted from the sediment still contains a small quantity 
of senegin, which may be obtained, as in method 1, by precipitation 
with basic acetate of lead (Quevenne). — 4. Pulverised senega root is 
exhausted with a mixture of 2 pts. alcohol and 1 pt. water, the tinc¬ 
ture is concentrated, and the residue repeatedly shaken up with ether 
as long as the ether becomes coloured by it. The residual syrup set 
aside for some time with a mixture of 3 pts. alcohol and 1 pt. ether, 
and frequently shaken, deposits senegin as a neaily colourless pre¬ 
cipitate, which is to he washed with ether-alcohol, pressed between 
paper, and dried 1 It is purified by solution in boiling* water, precipita¬ 
tion with ether-alcohol, re-solution in boiling* alcohol, and decoloration 
with animal charcoal (Procter). 

Older processes. Gelilen treats the alcoholic extract of senega-root with otlior 
to free it from soft resin, then with water to remove a sweet and an acrid substance. 
Billong, in repeating this process, found that etiler dissolved a portion of the extract, 
and v ater the rest; but Trommsdorff obtained a product agreeing, to a certain 
extent, with Gelilen 5 s senegin. See Bulong’s directions for preparing the resin and 
the acrid extractive matter (J. JPharm. 13, 572). 

Properties . Senegin which separates from the alcoholic solution on 
cooling, is a white powder; when obtained by evaporating* the aqueous 
solution, it forms opaque, greenish-white scales (Quevenne). Neaily 
white powder with a greyish yellow tint (Boiley). Permanent in the 
air. Smells like saponin, but fainter. Tastes like saponin, which it 
likewise resembles in exciting violent sneezing, even in the smallest 
quantity. Reddens litmus (Quevenne, Gelilen). Poisonous (Que¬ 
venne). 

Quevenne. Boiley. 
mean. mean , at 100°. 

36 C. 216 . 54 . 51*62 . 53 58 

24 H . 24 . 6 .. 7'53 . 6*23 

20 O ... 160 . 40 .. 37-85 . 40*10 




400 


100 


100*00 


100*00 
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So, according to Bolley; according to Quevenne, it is C 22 H ls O n ; according to 
DelfFs (27. Jahrb . Rharm. 11, 356), it is C 28 H“°0 14 . — Queyenne 5 s analyses liaye been 
recalculated on the supposition that he took C = 76 5. Holley’s senegm contained 
1*13 p. c. ash, which has been deducted m the calculation. 

Decompositions. 1. Sliglilly decomposed by heating to 200°, com¬ 
pletely at a stronger heat (Quevenne). — 2. When heated on platinum- 
foil it burns with a smoky flame, leaving a light, easily combustible 
charcoal (Quevenne). Gehlen’s senegin does not melt in the fire, but swells up, 
takes fire, burns with a smell of burnt tartar, and leaves charcoal. — 3. With oil 
of vitriol it behaves like saponin [(Quevenne). — 4. When senegin is 
diffused through 30 pts. of strong hydrochloric acid, it swells up like 
gum tragacanth and forms a greenish jelly of sapogenm. Boiling 
concentrated hydrochloric acid carbonises it partially, with more rapid 
formation of a jelly ; more dilute acid gelatinises it only on boiling 
(Quevenne). An aqueous solution of senegin heated with dilute sul¬ 
phuric acid, becomes turbid, deposits white flocks, and is resolved into 
sapogenin and a sweet substance, which reduces cupric oxide in alka¬ 
line solution (Bolley). The aqueous solution is not altered by oxalic, 
citric, or acetic acid (Quevenne). — 5. Senegin dissolves with yellow 
colour in strong nitric acid, the solution when heated yielding oxalic 
acid and a pale yellow substance, which, after washing with water, 
has a harsh and bitter taste (Quevenne). With nitric acid it forms 
picric and oxn lie acids (Procter). It forms with nitric acid a turbid 
solution, which partly coagulates to a jelly when heated (Gehlen.) — 
6. Aqueous senegin is decomposed by boiling with caustic potash, and 
on subsequent addition of hydrochloric acid deposits a jelly (Quevenne). 
— When boiled with an alkaline solution of cupric oxide, it exhibits an 
indistinct separation of cuprous oxide. 

Combinations. Senegin dissolves slowly in cold, quickly (more 
abundantly, according to Bolley) in hot water. The solution froths up 
strongly when agitated (Quevenne). According to Gehlen, it is quite insoluble 
in water. 

According to Quevenne and Procter, senegin unites with bases, 
forming the salts called Polygalates . Aqueous senegin does not expel 
carbonic acid from alkaline carbonates or hydro sulphuric acid from 
hydrosulphates, even with the aid of heat. It assumes a greenish 
colour when neutralised with alkalis, and leaves greenish transparent 
films when evaporated (Quevenne). The solution of senegin in soda- 
ley is precipitated in white flocks by acids (Troinmsdortf, yid. sup.). 
Prom the aqueous infusion of senega-root, senegin may he precipi¬ 
tated by acids, but ib redissolves partially during washing (Buchner, 
Repent. 88, 176). 

Baryta-water added to aqueous senegin throws down a copious white 
precipitate, but the solution of senegin in potash-ley does not pre¬ 
cipitate chloride of barium (Quevenne). — Senegin forms a soluble 
compound with magnesia (Quevenne). 

A small quantity of neutral acetate of lead produces in aqueous 
senegin a slight turbidity, which disappears on the addition of a larger 
quantity. The compound of senegm and magnesia forms a white 
precipitate with neutral acetate of lead. Aqueous senegin precipitates 
basic acetate of lead (Quevenne). 

Aqueous senegin forms a precipitate with mercurous nitrate , but not 
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with mercuric chloride, or with ferric, cupric, or silver salts, not even 
with tartar-emetic. 

Senegin is more soluble in aqueous than in absolute alcohol , and 
more in hot than in cold alcohol (Gehlen, Bolley). It dissolves in all 
proportions in boiling absolute alcohol, and partly separates out on 
cooling (Quevenne). 

It is insoluble in common ether, acetic ether , and oils, both fixed and 
volatile (Gehlen, Quevenne). 

Aqueous senegin forms a dirty white precipitate with tincture of galls 
(Quevenne). 

Yellow Colouring matter of Senega . When the aqueous extract of 
senega is precipitated by basic acetate of lead, the filtrate evaporated 
after being freed from lead by hydrosulphuric acid, and the residue 
treated with ether, the ether takes up a yellow colouring matter, which 
remains behind on evaporation. —Yellow-brown scales, which melt at 
160°, are inodorous and very bitter. “Reddens litmus. 

Does not give off ammoniacal vapours by dry distillation . Burns 
with a dense flame. — Is coloured brown-red by oil of vitriol . 

Dissolves sparingly in water , easily and with yellow colour in am¬ 
monia, potash, and soda. Forms coloured precipitates with metallic salts . 
— Soluble in alcohol and in ether (Quevenne, J. Pharm. 22, 467). 


Glucosides until unknown Cojmlce . 

L Apriii. 

Beaconnot. N. Ann . Chim. Phys. 9, 250. 
v. Planta & Wallace. Ann. Pharm. 74, 262. 

Discovered by Braconnot in parsley; occurs in small quantities in 
celery. 

Preparation. Fresh parsley, gathered before flowering is boiled 
three times with water; the liquid is strained through linen ; and the 
dark green jelly which forms on cooling is washed with cold water 
and dried over the water-bath. The dirty-green residue is repeatedly 
treated with boiling alcohol, as long as the tincture runs off green ; 
the solution is mixed with water, and so much of the alcohol is dis¬ 
tilled off, that the remaining liquid solidifies to a thick green paste, 
mixed with a white powder, which is freed from the liquid by straining 
and press are. The greenish-white substance left on the cloth is re¬ 
peatedly dipped, together with the cloth, into "warm alcohol, then 
pressed and freed from soluble matter by boiling with ether. Apiin 
thus obtained still retains a small quantity of ash. — A certain 
quantity of apiin still remains dissolved in the alcoholic mother- 
liquor, whence it may be obtained by concentration and purifying the 
substance thus separated with ether (v. Planta & Wallace). 

w Braconnot boiled parsley with water, strained it while still at the 
boiling heat, and washed the jelly which separated on cooling with 
cold water. This process does not yield pure apiin (v. Planta & 
Wallace). 
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Properties. Soft white powder destitute of taste and smell, melting 
without loss at 180°, and solidifying to a yellow brittle glass. 
Neutral. ' " " 

Calculation according to y. Planta & Wallace. y. Planta & Wallace. 

24 C. 144 54*96 54*71 to 55*25 

14 H . 14 5*34 5*60 „ 5*59 

13 0. 104 39*70 39*69 „ 39*16 

C^HW 3 . 262 . 100*00 .. 100*00 . 100*00 

After deduction of 0*15 and 0*36 p. c. ask. It doubtless belongs to tlie glneosides 
(or perhaps to the marmitanides), a circumstance which throws doubt on the formula 
proposed by y. Planta & Wallace. 

Decompositions. 1. Apiin heated above its melting point, swells up 
and becomes carbonised; if the carbonisation is only partial, the rest 
of the substance remains unaltered (Braconnot). It begins to decom¬ 
pose at 200°—210° (v. Planta & Wallace). By dry distillation it 
yields an acid product (Braconnot). — 2. When heated in contact with 
the air it burns with flame. — 8. The solution in boiling water, which 
is faintly yellowish at first, becomes darker coloured by continued 
boiling, finally reddish yellow, and on cooling deposits nearly colour¬ 
less flocks, without production of a jelly. The solution evaporated to 
dryness leaves a residue, the weight of which, increased by assump¬ 
tion of water, amounts to 112*28 pts. for every 100 pts. of apiin em¬ 
ployed. This residue is brittle, crumbles to a brown powder, and 
contains 50*98 p. c. C., 6*03 H., and 43*09 O. It dissolves in boiling 
water; does not solidify to a jelly on cooling; does not melt before * 
decomposing when heated; is precipitated by neutral acetate of lend; 
and still exhibits with ferrous sulphate the blood-red colour produced 
by apiin. v. Planta & Wallace assign to this product the formula 
C w H 16 0 15 . — 4. When chlorine gas is passed into the aqueous jelly of 
apiin, a yellow chlorinated product is formed, insoluble in boiling water, 
soluble in alcohol and in aqueous alkalis (Braconnot). The dirty yellow 
precipitate formed on passing chlorine gas into hot aqueous apiin, ap¬ 
pears dark brown after drying and trituration, and bums when heated, 
emitting an odour of hydrochloric acid. It dissolves easily in warm 
water, forming a frothy neutral solution, which deposits yellow flocks 
on cooling, exhibits with ferrous sulphate the blood-red colour of apiin, 
and is precipitated by neutral acetate of lead (v. Planta & Wallace). — 
5. Apiin treated with nitric acid yields a large quantity of picric, and a 
trace of oxalic acid (Braconnot). v. Planta & Wallace did not obtain 
either of these acids by boiling pure apiin with nitric acid; but impure 
apiin yielded orange-yellow detonating nodules and a large quantity 
of oxalic acid. — 6. Apiin heated with peroxide of manganese and dilute 
sulphuric acid gives off carbonic, formic and acetic acids (v. Planta & 
Wallace), 

7. Apiin dissolves in oil of vitriol , forming an orange-red solution 
which blackens when heated, and gives off sulphurous acid. Prom the 
solution in cold oil of vitriol, water separates a large quantity of yellow 
flocks, which appear yellowish brown after drying, dissolve sparingly 
in water, and gelatinise to a certain extent. These flocks contain 
59*06 p. c. 0., 5*08 H. and 35*86 O., corresponding, according to v. 
Planta & Wallace, with the formula C 24 H 12 0 n .— Strong hydrochloric 
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acid acts like oil of vitriol, and on heating the liquid, dark brown flocks 
are separated. When hydrochloric acid gas is passed over apiin dried 
at 100°, the apiin assumes a deep yellow colour, and increases in 
weight by 5*12 per cent. (v. Planta & Wallace). 

A hot aqueous solution of apiin boiled for some time with dilute 
acids , becomes turbid, and thickens to a yellowish pulp, which, when 
washed on the filter, leaves a light yellow mass, which separates from 
its solutions, no longer as a jelly, but as a white deposit, and forms 
blood-red flocks with ferrous sulphate. The liquid which runs off: is 
found, after neutralisation with chalk, to contain a certain quantity of 
sugar (Braconnot). The white flocks which separate on boiling apiin 
with dilute sulphuric or hydrochloric acid, dry up, after washing, to a 
light-brown mass, which has the same composition, whichever of the two 
acids is employed, and whether the boiling is continued for a short time 
only or for a day, viz., on the average 63*45 p.c. 0., 4*52 H., and 32*03 0. 
These flocks dissolve very sparingly in boiling water, and separate 
again, on cooling, in the form of white flocks; they dissolve readily in 
boiling alcohol, and form a red-brown precipitate with ferrous sulphate. 
Those prepared with hydrochloric acid dissolve more easily in boiling 
water, forming a yellowish solution which does not gelatinise on cooling. 
The solution filtered from the flocks and freed from sulphuric acid by 
carbonate of baryta, leaves a sweetish syrup, probably containing 
remains of the flocks and sugar. 

Combinations. — With water . Apiin dried over oil of vitriol gives 
off at the heat of the water-bath, 4*21 p. c. water, which it absorbs 
again from the air in the course of a night (v. Planta & Wallace). It 
dissolves easily in boiling water, forming a clear liquid (especially after 
fusion, according to v. Planta & Wallace), which immediately gela¬ 
tinises on cooling, or on addition of cold water (Braconnot). A solu¬ 
tion containing only 1 pt. apiin in 1,500 pts. water yields a loose jelly 
on cooling (v. Planta & Wallace). 

It dissolves easily, especially in the gelatinous state, in aqueous 
ammonia and alkaline bicarbonates , forming yellowish solutions, which 
yield gelatinous precipitates with acids. No decomposition takes place, 
even after continued boiling with potash-ley, the orange-red solution 
still gelatinising when neutralised with an acid (Braconnot, v. 
Planta & Wallace). It dissolves in lime-water, completely according 
to Braconnot, partially according to v. Planta & Wallace. 

Apiin is not precipitated from its aqueous or alcoholic solution by 
aqueous chloride of barium , neutral acetate of lead , or nitrate of silver . 
An alcoholic solution of neutral acetate of lead forms with alcoholic 
apiin a deep yellow precipitate, containing from 53*6 to 61*1 p. c. lead- 
oxide (v. Planta & Wallace). 

The solution of apiin in boiling water is coloured deep blood-red by 
ferrous sulphate , even when very dilute. 

Apiin dissolves in boiling alcohol , and solidifies to a jelly on cooling 
(Braconnot). It dissolves in 390 pts. of cold alcohol (V. Planta & 
Wallace). The hot aqueous solution mixed with tincture of galls soli¬ 
difies on cooling to a white opaque jelly, which becomes liquid again 
when heated (Braconnot). 
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2. Cnicin. 


Nativelle. J. Ghim. meet. 21, 69. 

Fr. Scribe. Compt. rend . 15, 802 ; J. pr. Chem. 29, 191; Ann . Pharm , 

44, 289. 

Dessaignes & CnAUTARD. i\ T . J. Pharm. 21, 26 ; iY. Bepert. 1,219. 

Centaur in. Cardiubenedictenbdler Discovered ill 1839 by Nativelle ill 
the leaves of Cnicus benedictus (Ilandb. viii. Phjtochem . 68). It occurs 
also in Centaurea Galcitrappa and many other Cynarocephalce .— On an 
amorphous bitter substance from Cnicus benedictus , see Morin {I. Ghim . 
mid. Sj 108). On an amorphous acid, Galcitrappic acid , from Centaurea 
Galcitrappa , see Calignon (JY j&r. Arc?/*. 83, 186). 

Prepared like salicin (Nativelle). Probably therefore by preci¬ 
pitating* the decoction with neutral acetate of lead, filtering*, separating* 
the lead by hydro sulphuric acid, evaporating*, and decolorising* witii 
animal chaicoal (Kr). 

Transparent colourless needles having* a silky lustre. Inodorous 
with a strong bitter taste. Permanent in the air. Neutral. Fusible, 
but not volatile without decomposition (Scribe). — Dextrorotatory, 
[a]r = 130*G8° (for cnicin dried over quicklime at mean temperature). 
The addition of 1 p.c. hydrochloric acid reduces the deflection by one- 
fifth ; if the solution be then supersaturated with soda, it acquires a 
faint colour, loses its bitter taste, and half of its still remaining rota¬ 
tory pow T er, which is only partially restored by addition of hydrochloric 
acid. (Bouchardat, Compt. rend. 18, 299 ; J. pr . Chem. 32, 91.) 

Calculation according to Scribe. Scribe. Dessaignes 

mean. & Chant ard. 

42 C. 252 . 63 . 62*9 62*9 

28 H . 28 ........ 7 ........ ‘7*0 . 6*8 

15 O . 120 . 30 . 30*1 30*3 

C°H- s 0 15 . 400 . 100 . 100*0 . 100 0 

The formulae C :S H 1S 0 10 , C 40 H 2G O 14 , C o2 H? 4 O ls , and others, likewise require numbers 
agreeing with the analyses ( Handio . 2 And. 2 [2], 799). 

Decompositions. Cnicin decomposes when strongly heated, becoming* 
yellow and resinous, takes fire, burns with a white flame, and leaves a 
tumefied charcoal which bums away without residue. — It dissolves 
with bright red colour in oil of vitriol , the solution tinning black when 
heated. The cold solution turns violet when mixed witii water, and 
yellow on subsequent addition of ammonia. — Cold concentrated hydro¬ 
chloric acid dissolves cnicin with green colour; the solution turns 
brown when heated, and becomes turbid from separation of oil-drops, 
which, on cooling, form a yellow resin (Scribe). 

Cnicin is nearly insoluble in cold ivater, but much more soluble in 
boiling water. The solution turns brown when boiled for some time, 
and on cooling deposits a thick turpentine-like oil. 

Cnicin dissolves in all proportions in wood-spirit and in alcohol , scarcely 
in ether, not at all in oil of turpentine or in fixed oils (Scribe). 


YOL. XVI. 
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3. Lycopodium-bitter. 

Kamp & Boedeker (1856). Ann. Pharm. 100, 300; abstr. J. pr. Chem . 
70, 371. 

In Lycopodium Chamcecyparissus. An alcoholic extract is first prepared 
from the herb, then an aqueous extract from the residue; the aqueous 
solutions of both are precipitated successively by neutral and by basic 
acetate of lead ; and the filtrate, freed from excess of lead by hydro- 
sulphuric acid, is evaporated. The residue exhausted with alcohol 
gives up glucose to that solvent, while the bitter remains behind and 
may be dissolved in water and precipitated by basic acetate of lead. 
The precipitate is decomposed under water by hydrosulphuric acid, the 
the solution freed from the sulphide of lead is fermented with yeast, 
evaporated after the fermentation is ended, and exhausted with abso¬ 
lute alcohol. The alcohol then takes up the bitter, and when evapo¬ 
rated, leaves a syrup mixed with colourless needles. — It is not very easy 
to see wliy the bitter should be precipitable by basic acetate of lead, and soluble in 
absolute alcohol in the latter stage of the process, whereas in the former it exhibits 
exactly opposite properties. Kr. 

Has a very bitter and nauseating taste. Neutral. Free from 
nitrogen. —• Oil of vitriol colours it deep red at first, then brown. In 
very dilute aqueous solution it forms with tincture, of iodine a deep 
scarlet precipitate; in more concentrated solutions, a red-brown pre¬ 
cipitate. It reduces cuprous oxide from an alkaline cupric solution , not 
immediately, but after boiling with dilute sulphuric acid. From 
nitrate of silver it throws down a white precipitate, which turns black 
on boiling'. 

Soluble in water, alcohol and ether. 


Appendix to Lycopodium-bitter . 

a. Lycostearone. 

Kamp & Boedeker. Ann . Pharm . 100, 302. 

In Lycopodium Chamcecyparissus. Separates from the alcoholic tinc¬ 
ture of the herb on evaporation; and by washing with cold alcohol and 
water, and repeated solution in boiling alcohol, with aid of animal 
charcoal, it is obtained on cooling as a jelly, which dries up to an 
amylaceous mass. 

Amorphous, inodorous and tasteless mass, which melts partially at 
75°, completely at 100°. Neutral. 

Approximate calculation. Kamp. 

30 C . 180 74*38 7415 

30 H. 30 12-40 12*63 

4 O. 32 13-22 ........ 13-22 

C^H^O 4 .. 242 100-00 100-00 

When heated, it burns with an odour of fat.—With cold oil of 
vitriol, it turns brown, with hot oil of vitriol, black; with boiling nitric 
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acid, red. It is insoluble in cold, sparingly soluble in boiling water> 
easily in alkalis and alkaline carbonates , and is precipitated therefrom 
by acids. — Dissolves sparingly in cold alcohol and ether , abundantly at 
the boiling heat. 


b. Lycoresin. 

Kamf & Boedeker (1856). Ann, Pharm. 100, 303. 

In Lycopodium Chamcecyparissus . — The mother-liquors remaining 
after the separation of lycostearone (vid. sup.) are evaporated, the 
residue is treated with water, and the undissolved portion is boiled 
with a small quantity of soda-ley. The liquid on cooling, deposits 
lycoresin, which may be recrystallised from boiling alcohol. 

Properties . Microscopic* four-sided prisms with oblique end face. 
Neutral. 

Kamp. 

mean. 

36 C . 216 7714 . 77 04 

32 H. 32 11-43 11-22 

4 O . 32 11-43 11-74 

OTSW. 280 . 100-00 100-00 

Heated to about 170°, it melts, decomposes, and bmms like resin. 
— Colours oil of vitriol orange, then brown. — By aqueous alkalis it is 
dissolved sparingly in the cold, and decomposed when heated. 

Insoluble in water. — With most metallic salts it forms no precipitate, 
with an alcoholic solution of mercuric chloride, , a white precipitate. 
Dissolves abundantly in alcohol and ether . 


4. Pariglin. 

Pallotta. Brugn. Giorn. 17, 386; Schw . 44, 147; N. Tr, 10, 2, 120; 
Mag. Pharm . 9, 140. 

Thubeuf. J. Pharm . 18, 734; Schw. 67, 282 ; J. Pharm. 20, 162 and 
C79. 

Batka. Ann. Pharm . 11, 313. — J. Pharm . 20, 43. 

Poggiale. J. Pharm . 20, 553; J, Ghim . med. 10, 577; Ann. Pharm. 
13, 84. 

Chr. Petersen. Ann. Pharm. 15, 74; 17, 166. 

Discovered in 1821 by Pallotta, designated by Polchi as Smzladn , by Thubeuf, 
in 1831, as Salseparin , by Batka as Parillic acid. Poggiale showed that the inodes 
of preparation adopted by these several chemists yield the same substance. Buchner 
(Mepert. 53,1), regarded pariglin as identical with chinovin, which view was however 
refuted by Petersen’s analysis. 

Occurrence . In sarsaparilla root (Handbuch, viii. Phytochem. 85), 
more abundantly in the bark than in the inner part. 

By boiling the bark of Smilax China (.BLandbuch , viii. Phytochem. 86) 
pulverised and exhausted with ether, with alcohol of 75 p. c., eva- 
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porating the tincture, and pouring water on the residue, Beinsch 
obtained his Smilackin , which at first separated in flocks and was 
afterwards converted into crystalline laminae. This substance is 
tasteless, neutral, and yields, with water, a solution which froths 
like soap-suds. Beinsch at first regarded it as identical with, after¬ 
wards as different from, salseparin. (Comp. Repert. 82, 145; abstr. 
Jahrb.pr. Pharm. 8, 41; further Jahrb. pr. Phcirm. 8, 291; 9, 109.) 

The name Smilaqieric acid was given by Garden ( Loud . Med. Gaz. 
20, 809 ; abstr. Repert . 66, 268) to crystals which were obtained from 
the extract of the Italian sarsaparilla of Smilax aspera [more correctly 
according to Buchner, Jun. ( Repert . 71, 331), from the oriental sarsa¬ 
parilla of Remidesmus indicus ]. These crystals have but little odour, a 
biting taste, producing nausea and even giddiness, and a slight acid 
reaction. They melt at 41 °, and solidify on cooling, when touched 
with a glass rod. At 66°, they are converted into vapour, and 
volatilise completely below 100°. Then solution in oil of vitriol 
becomes blood-red when heated, pale red on addition of water.— 
They dissolve sparingly in cold, more freely in hot water, abundantly 
in alcohol, ether, and oils both fixed and volatile, and appear to form 
crystallisable compounds with the alkalis. — Landerer {Repert. 71, 329) 
also describes crystals different from the preceding, which separated at 
2 or 3° from the aqueous extract of the root of Smilax aspera . They 
contained lime, were slightly acid, sparingly soluble in alcohol and 
ether, and were coloured blood-red by cold oil of vitriol, yellow on 
heating, and finally carbonised. 

Preparation . 1 . The root is exhausted with hot alcohol ; \ of the 

alcohol distilled off from the tincture ; the residue treated with animal 
charcoal; and the liquid filtered after 24 — 78 hours, whereupon the 
pariglin separates in the form of a granular powder, which may be 
purified by reprystallisation from alcohol (Thubeuf, Poggiale). 10 lbs. 
of the roots yield about 3 oz. of pariglin (Thubeuf). — 2. The extract of 
the root prepared with boiling water is mixed with sufficient milk of lime 
to give it an alkaline reaction; the precipitate is collected on a linen 
cloth, decomposed by carbonic acid, and boiled, after drying and 
pulverising, with spirit of 40° B.; and the tinctures are evaporated 
till they deposit pariglin on standing (Pallotta). Batka treats the 
extract of the root prepared with absolute alcohol, with boiling water, 
which takes up the pariglin; evaporates to dryness; treats the 
residue with hydrochloric acid; then washes and dries the flocks which 
remain undissolved. — 3. A simpler process is to precipitate the con¬ 
centrated decoction of the root with hydrochloric acid; dissolve the 
washed precipitate in sulphuric acid; precipitate with ammonia; and, 
if necessary, purify the precipitate by repeated solution in alcohol 
and treatment with animal charcoal (Poggiale). — 4. The comminuted 
root Is exhausted with boiling alcohol; the tincture is precipitated by 
water; the precipitate washed with ether, and dissolved in alcohol; 
and the liquid evaporated after decoloration by animal charcoal 
(Lamatsch, N. Repert . Pharm. 6, 229). The alcoholic extract may also 
be dissolved in water,^ and absolute alcohol added to the solution; the 
pariglin is then precipitated, together with other substances, and may 
be extracted by boiling alcohol. Or the aqueous extract is exhausted 
With alcohol of 75 p. c., the tincture evaporated, and the residue 
treated with water, which leaves the pariglin undissolved. 
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Properties. Pariglin (hydrated, according to Poggiale, via. inf.) 
crystallises in white needles made up of radiating laminae (Thubeuf j. 
It is usually obtained as a light powder permanent in the air (Pallotta), 
from alcohol in slender needles (Poggiale). Melts below 125° 
(Pallotta). Heavier than water (Poggiale). Has a peculiar odour 
(Pallotta), no odour (Thubeuf, Poggiale). Tastes bitter and sharp, 
slightly astringent and nauseating (Pallotta); in the dry state it is 
nearly tasteless, in solution it tastes sharp and bitter (Thubeuf), 
strong and nauseating (Poggiale). In aqueous or alcoholic solution it 
reddens turmeric slightly (Pallotta, Poggiale), turns violet-juice green, 
but has no action on litmus (Poggiale). Petersen found pariglin, 
even in solution, tasteless and-neutral to turmeric. Batka’s pariglin 
has an acid reaction, arising, according to Poggiale, from adhering 
hydrochloric acid. Beral (J. Chinn, vied. 15, 184) regards pariglin 
as volatile. 




Calculations. 




a. 



b. 


42 C . 

. 252 ... 

. 63-31 

32 C . 

, 192 ... 

. 60*38 

34 H . 

. 34 .. 

. 8-54 

30 H. 

30 ... 

.... 9*43 

14 0 . 

, 112 ... 

. 28*15 

12 0. 

96 .... 

. 30*19 

C^H^O 14 .,. 

. 398 ... 

..... 100*00 

C^H^O 12 .. 

. 318 ... 

. 100*00 


30 C . 

. 180 . 

.. 62-94 

26 H .. 

. 26 . 

9*09 

10 O . 

. 80 . 

.. 27-97 

C^H^O 10 .. 

. 286 .. 

. 100-00 


Analyses. 


0. Henry. 

Petersen. 

Poggiale. 

at 100°. 

at 100° mean. 

at 120°. 

.... 62*84 .. 

. 62*79 . 

... 60*93 to 62*09 

.... 9*76 ... 

. 9*37 . 

.. 8-28 „ 8-96 

.... 27*40 ... 

. 27-84 


100-00 

. 100-00 



Pree from nitrogen (Thubeuf). 0. Henry found in purer pariglin 8*7 p. c. 
hydrogen. — <r, according to DelfFs (AT. Jahrb . Pharm. 11, 360) ; Poggiale gives the 
formula C 8 H7 5 0 3 ; Petersen (Ann. Pharm. 17, 166) the formula C 15 H 13 0 5 : these 
formulae, multiplied by 4 and by 2 respectively, yield the formulae b and c. — Ac¬ 
cording to Walz (JSF. Jahrb. Pharm. 12, 155), Pellls and 0. Grnelin (Ann. Pharm . 
110,174), pariglin belongs to the glucosides, a view which is not reconcilable with 
the statements of Poggiale. 

Decompositions. 1.. Pariglin heated in a glass tube, melts, gives off 
a pungent odour like that of burnt bread, and then an odour of resin 
(Thubeuf). — 2. On red-hot coals, it takes lire and hums away without 
residue. — 3. Heated with sulphur , it melts and decomposes, giving 
off sulphurous and hyclrosulphuric acids and forming sulphuric acid 
(Poggiale). — 8. Chlorine gas at ordinary temperatures colours it 
yellow, and converts it, at the melting* point of pariglin, into a soft 
yellow substance, which becomes indistinctly crystalline on cooling 
(Poggiale). — 4. Its aqueous solution forms a saffron-coloured liquid 
with iodine (Thubeuf). — 5. It dissolves in strong nitric acid , the solu¬ 
tion ^ when heated giving off a large quantity of nitrous gas, and 
leaving when evaporated a brittle residue, which dissolves completely 
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in boiling water, settles down in white flocks on cooling, and does not 
crystallise from alcohol (Thubeuf). When pariglin is dissolved in 
cold strong nitric acid, part of it turns yellow and decomposes, hut the 
precipitate thrown down from the solution by water consists almost 
wholly of undecomposed pariglin (Poggiale). — In this reaction (or 
according to Batka, when the solution is evaporated with nitric acid), 
neither oxalic acid (Poggiale), nor mucic acid is produced, and the 
pariglin remains undecomposed (Batka). 

6. When oil of vitriol is dropped upon pariglin, the pariglin assumes 
a dark red, then a violet, and lastly a pale yellow colour, dissolves, 
and is precipitated from the solution by water in its original state 
(Poggiale). The red solution in oil of vitriol becomes purple-red on 
addition of a drop of water (Batka), violet-red when gently heate J 
(Thubeuf). — Pariglin dissolves in hydrochloric acid , the solution 
assuming the colour' of wine-lees, when gently heated, and solidifying 
to a jelly (Thubeuf, Walz). According to Batka pariglin is precipitated 
by hydrochloric acid from its aqueous solution. According to Poggiale, 
the solution of pariglin in hydrochloric acid yields by evaporation, 
well developed crystals; pariglin dissolves better in acidulated than in 
pure water, and is precipitated from the solutions by alkalis. The 
dilute hydrochloric acid solution leaves on evaporation small scales; 
the sulphuric acid solution leaves prisms of otherwise unaltered pariglin 
(Poggiale). According to Palotta, pariglin forms salts with acids. 

Combinations . — With water . Crystallised pariglin loses in drying, 
8*56 p.c. water. 

Pariglin dissolves in cold, and more abundantly in hot water, sepa¬ 
rating out as the solution cools (Thubeuf). The solution froths when 
shaken (Batka). 

It dissolves in aqueous ammonia , potash and soda (Poggiale). With 
ammonia it forms an emulsion, which becomes clear and frothy as the 
excess of ammonia evaporates, and leaves a frothy mass when com¬ 
pletely evaporated. The latter forms with water an opalescent solu¬ 
tion, which becomes turbid on addition of a drop of absolute alcohol, 
and has an acid reaction (Batka). —It is precipitated from its aqueous 
solution by chloride of calcium ; from the alcoholic solution by alcoholic 
neutral acetate of lead (Batka). — It does not combine with magnesia , 

Pariglin dissolves very slightly in cold, very easily in boiling 
alcohol , forming a frothy liquid (Pallotta, Poggiale). It is more soluble 
in hydrated than in absolute alcohol (Thubeuf, Batka). — According 
to Poggiale, it dissolves in boiling ether: according to Tliubenf and 
Lamatsch, neither in cold nor in boiling ether, but easily according to 
Thubeuf in hot ether-alcohol .— It dissolves in. volatile, less easily in 
fixed oils (Poggiale). 


5, Xylostein* 

Huebschm^nn. VerhandL des Schweizer Apothekervereins (1845), abstr. 
Pharm. Viertelj « 5, 197. 

J. B. Eh2„ Pharm . Viertelj . 5, 196; abstr. Chem. Centr . 1856, 198. 
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The bitter principle of the berries of the fly honeysuckle (Lonicera 
Xylosteum ). 

Preparation. 1. The berries are exhausted with alcohol; the tincture 

is digested with milk of lime; the alcohol is distilled off from the 
filtrate ; the residue is treated with ether, which takes up the xylostein; 
the solution is evaporated to dryness; and the residue is dissolved in 
boiling water and treated with animal charcoal; xylostein then 
crystallises from the filtrate. —2. The crushed berries are boiled with a 
sufficient quantity of water; the decoction is precipitated by neutral 
acetate of lead; the lead is removed from the filtrate by hydrosulphuric 
acid; and the liquid, again filtered, is evaporated to a syrup. This 
syrup repeatedly shaken up with ether yields xylostein which crystallises 
out by spontaneous evaporation and may be rinsed with cold water 
(Enz). 

Properties. Colourless, very long needles or prisms. Inodorous. 
Slightly bitter. Melts at 100° to colourless drops which solidify in the 
crystalline form on cooling. Neutral. Free from nitrogen (Hiibschmann, 
Enz). 

Decompositions . When heated it gives off heavy white fumes, forms 
a crystalline sublimate, and leaves charcoal (Hiibschmann), — Oil of 
vitriol colours it brown. — It is not attacked by dilute acids in the cold, 
but when heated it is resolved into sugar and other products (Enz). 

Combinations . Sparingly soluble in cold, easily in boiling water, 
whence it crystallises on cooling. — The (aqueous ?) solution exhibits 
a white turbidity when mixed -with basic acetate of lead (Enz). It 
dissolves very easily in alcohol and ether (Hiibschmann). 


COMPOUNDS CONTAINING 26 AT. CARBON. 


Primary Nucleus C 2G H 14 ; Oxyazo-nucleus C 26 N 2 H 10 0®. 

Harmine. 

C 26 N 2 H[ 12 0 2 = 0 26 N 2 H 10 0 2 ,H 2 . 

Fbxtzsche. (Harmine, Harmaline, and their derivatives). 1. Petersburg . 
Acad. BulL 6, 49; J . pr. Chem. 41, 31; and 42, 275 ; Pharm. Centr . 
1847, 449 ; Ann . Pharm. 64, 360; N. J. Pharm. 13, 373; Lieb. Kopp. 
JaJiresb. 1847-8, 636. — 2. Petersb. Acad . BulL 6, 242; Pharm. Centr. 
1847, 769 ; Lieb. Kopp . JaJiresb. 1847-8, 639. —3. Petersb . Acad. BulL 
6, 289 ; J.pr. Chem. 43, 144; Pharm. Centr. 1848, 49 ; Am. Pharm. 
68, 351; N. J. Pharm. 14, 73; Lieb. Kopp . Jahresb. 1847-8, 641. — 
4. Petersb . Acad. Bull. 7,129 ; J.pr. Chem. 44,370; Ann. Pharm . 08, 
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355; Pharm. Centr. 1848, 561. —5. Petersb. Acad. Bull 8, 81; J.pr. 

Chem . 48, 175; Ann. Pharm. 72, 306; Pham . Centr. 1849, 833; 

Lieb. Kopp. Jaliresb. 1849, 386. — 6. Petersb . Accid. Bull . 12, 17; 

/.j}?’, Cforo. 60, 359; Ann. P^rrm, 88,327; P/mnm 1853, 

937; Zopp. 1853, 478.-7. Petersb. Acad. Bull 12, 

33; J. jpr. C%em. 60, 414; Am?. Pfiam. 88,328; PAam. Cfenft*. 

1854, 2; Chem. Gaz. 1854, 161; Lieb. Popp. Jaliresb. 1853, 478.— 

8. Petersb. Acad. Bull. 12, 225; Ann. Pharm. 92, 330; Pharm. Centr. 

1854, 340; Chem. Gaz. 1854, 472; Lieb. Kopp. Jaliresb. 1854, 526. 

The papers cited under 1, 2, 6, 7 and 8, contain the matter relating to harmine. 

Tieucoharwime. 

Occurrence. In the seeds of Peganum Harmala , to the amount of 
about IT per cent. 

Formation. By the action of moderately warmed nitric acid on 
harmaline, or by heating harmaline with bichromate of potash. 

Preparation . A. From the seed of Peganum Harmala . The pul¬ 
verised seeds are exhausted in a displacement apparatus with cold 
water containing acetic or sulphuric acid; any excess of acid that 
may be present in the extract is neutralised; and a considerable quan¬ 
tity of solution of common salt is added, which throws down both 
harmine and harmaline as liydrochlorates. These are washed with 
solution of common salt, then dissolved in cold water, which leaves 
colouring matter undissolved; the solution is decolorised with ani¬ 
mal charcoal; and ammonia is added by drops to the filtrate; heated 
to 50° or 60° and well stirred, till a precipitate begins to form. 
This precipitate, which increases rapidly on continuing the stirring, 
without any further addition of ammonia, usually contains all the 
harmine, without any admixture of harmaline. its purity may be tested 
by the microscope, wliicb exhibits the harmine in needles, the harmaline in lamina). 
Or the hot solution in acidulated alcohol is mixed with excess of ammonia, which 
quickly throws down the harmine in needles, whereas the harmaline separates gra¬ 
dually and after some time only. The precipitate produced by ammonia is 
collected, and any harmine that may remain in the filtrate is precipi¬ 
tated by cautious addition of ammonia. If the original precipitate 
contains harmaline, it must he purified by dissolving the whole of it in 
acid, and partially precipitating the solution in the manner above de¬ 
scribed. The whole of the harmine thus obtained is purified by re¬ 
crystallisation and decolorisation with animal charcoal. 

B. From Harmaline. 1. Nitrate of harmaline is heated with a 
mixture of hydrochloric acid and alcohol in equal parts, till the liquid 
begins to boil from formation of an ether. The vessel is then removed 
from the fire; the liquid cooled till the hydrochlorate of harmine 
which has been formed separates out; this salt is collected, washed 
with dilute hydrochloric acid, and dissolved in cold water; and the 
harmine is precipitated by potash or ammonia. It may be purified by 
solution in water acidulated with sulphuric acid, and decoloration with 
animal charcoal, or by precipitating the acid solution with hydrochloric 
acid, common salt, nitric acid, or nitrate of soda, either of which 
throws down ^the harmine in the form of a salt. Prom the hot 
aqueous solution of this salt, the harmine is precipitated by dilute 
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aqueous ammonia in very slender crystals; larger crystals are ob¬ 
tained by dissolving it in the smallest possible quantity of acetic acid, 
slowly heating the solution, and collecting the crystals before the 
liquid cools. — 2. When bichromate of harmaline is heated to above 
120° in a capacious flask from which the air is excluded, decomposition 
takes place, attended with evolution of heat, and part of the harmine 
thereby produced volatilises and collects on the sides of the flask. 
The product is dissolved in boiling alcohol, or in warm water acidu¬ 
lated with hydrochloric acid, a dark-coloured secondary product then 
remaining behind, and the solution is treated as above described (B. 1). 
By this process only one-fourth of the bichromate of harmaline used is converted into 
harmine. 

Properties . Colourless, very brittle crystals, having a strong' lustre 
and high refracting power (Fritzsche). Rhombic prisms, with angles 
of 124° 18' and 55° 42' (Nordenskjoeld, Petersb . Acad. Bull . 6, 242). 
Oblique rhombic prisms u (jig . 96) having the basal end-face l and the 
front oblique end-face i (jig. 95) set upon the acute lateral edges 
(they are obtuse in the figure) ; the edges between l and u behind truncated 
by the octahedral faces h. angle u : u in front = 53° 48'; u : l = 
97° 32' ; l : i = 165° 32' (calc. 165° 34'); i : u = 103° 35' calc.; h : h 
= 118° 0' calc.; h : l = 145° 5'; h : p = 117° 23'. The character of 
the crystals is prismatic, sometimes i sometimes l predominating at 
the ends. The prisms aie about 10 mm. long, only ^ mm. thick, often 
hollow, and have an adamantine lustre (Schabus). 

Tasteless in the solid state, bitter in solution. Permanent in the 
air both in the solid state and in solution. 


Fritzsche. 

a b. c. 

26 C . 156 .... 73-58 .... 73 51 .... 73*70 .... 74*13 

2 N . 28 .... 13*21 .... 13*02 

12 H .. 12 .... 5 67 .... 5*62 .... 5*64 .... 5*53 

2 O . 16 .... 7*54 7*32 


C ^ OTTO 2 . 212 .... 100-00 100-00 


a and b more recent; c mean of older analyses. Fritzsche originally gave for 
harmine, harmaline and their derivatives, formulae containing 1 at. carbon more. 
G-erhardt ( Compt . Chim. 1819, 316) suggested formulae with28 at. carbon. 

By heating its bichromate, it is converted into a new base. 

Nearly insoluble in water. 

Harmine forms with acids colourless or faintly yellowish crystal- 
lisahle salts , whose concentrated solutions have a yellowish colour, 
whereas the dilute (especially the alcoholic) solutions appear bluish by 
reflected light. The salts dissolve for the most part more abundantly 
in pure than in acidulated water, and are precipitated from their 
aqueous solutions by addition of hydrochloric acid, nitric acid, common 
salt, or nitrate of soda. From the solutions of the salts, potash and 
ammonia throw down harmine, part of which, however, remains dis¬ 
solved. From the aqueous solution of ammonia-salts, harmine at the 
boiling heat expels the ammonia, but less easily than harmaline. — 
Bicarbonate of potash, and bihydrosulphate of ammonia, added to 
solutions of harmine-salts, also throw down the base in the free 
state, not in the from of a salt. 
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Sulphate of Harmine . — a. Mono-acid. — Dilute sulphuric acid is di¬ 
gested with excess of harmine; the filtrate is left to evaporate 
slowly, and the crystals which separate arc recrystallised from boiling 
alcohol, — At 110° the salt gives up 6*57 p. c. water (2 at. = 6*45 p. c.) 
and then contains 15*14 p. c. sulphuric acid, corresponding with the 
formula C^N 2 H 12 0 2 ,H0,S0 3 (calc. = 15*33 p. e. SO 3 ). — It dissolves spar¬ 
ingly in cold, more easily in boiling water, without crystallising on 
cooling. 

b. Biacid .— Separates on cooling from a solution of harmine in 
excess of boiling sulphmic acid mixed with alcohol, in anhydrous 
crystals very much like those of the mono-acid salt. Contains 
25*59 p. c. sulphuric acid (C 2s N 2 H 12 0 2 3 2H0,2S0 3 = 25*81 p. c. SO 3 ). 

Hydriodate and llydrobromate of Harmine , obtained from the acetate 
by double decomposition, resemble the hydrochlorate. 

Hydrochlorate of Harmine . The solution of harmine in water con¬ 
taining hydrochloric acid mixed with a large quantity of concentrated 
hydrochloric acid, deposits crystals, which must be washed with dilute 
hydrochloric acid.—Slender yellowish needles which give off 12*38 p. c. 
water at 100° (4 at. = 12*37 p. c.) and then contain a quantity of hydro¬ 
chloric acid, answering to the formula C 26 N 2 H 12 0 2 ,HC1 (calc. = 14*65 p. c. 
HCl). Prom its solution in strong alcohol it separates in colourless 
anhydrous crystals. 

Nitrate of Harmine .—Precipitated by dilute nitric acid or by 
aqueous nitrate of ammonia from a solution of the acetate. Colour¬ 
less needles, less soluble in water containing nitric acid than in pure 
water. 

Chromate of Harmine. a. Mono-acid . Prom an aqueous solution 
of hydrochlorate of harmine, cold aqueous bichromate of potash 
throws down a light yellow powder, presenting under the microscope 
the aspect of small spherules; it quickly decomposes into harmine 
and bichromate of harmine. 

b. Bi-acid. — On mixing acid solutions of harmine with aqueous 
chromic acid or alkaline chromates, drops of oily liquid separate, 
which soon solidify in the crystalline form. When a solution of har¬ 
mine in excess of acetic acid is dropped into a boiling aqueous solu¬ 
tion of chromic acid mixed with acetic acid, beautiful crystals are 
obtained. — Slender yellow needles, sparingly soluble in cold, somewhat 
more soluble in boiling water. Dissolves without decomposition in 
boiling alcohol. For the decomposition by heat, see page X05. 


Fritzsehe. 


mean. 


26 O. 

. 156 .... 

.... 48*00 .... 

.... 48*82 

2 N. 

. 28 .... 

.... 8*62 


13 H.. 

. 13 .... 

.... 4*00 .... 

.... 3*85 

3 0. 

.. 24 .... 

.... 7*38 


2 CrQ 3 ........ 

.. 104 .... 

.... 32*00 .... 

.... 30*96 


C- 6 N 2 H 12 0 2 J H0 3 2Cr0 3 325 . 100*00 


Chloronm'curate of Harmine. — Mercuric chloride added to a cold 
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aqueous solution of hydro chlorate of harmine, throws down a curdy 
precipitate ; from a hot solution it throws down crystals. 

Chloroplatinate of Harmine. — From a dilute solution of hydro¬ 
chlorate of harmine,' bichloride of platinum throws down flocks, 
which become crystalline when heated to 50°. 


26 G . 

. 156*0 ... 

.... 37-33 .. 

Fritzsahe. 

. 37-90 

2 hr . 

. 28*0 ... 

... 6*70 


13 H . 

. ISO ... 

... 3*12 


2 O . 

. 16*0 ... 

... 3*82 


3 Cl . 

. 106*2 ... 

... 25*41 


Pt. 

. 98-7 ... 

.. 23*62 .. 

. 22*23 


C 26 N 2 H 12 0 2 ,HOljPtCl .... 4X7*9 . 100*00 

Harmine does not form a salt with hydrocyanic acid . 

Hydrosulphocyanate of Harmine. — Dazzling white, slender interlaced 
needle-shaped crystals, precipitated by dilute aqueous sulphocyanide 
of potassium from hydrochlorate of harmine. Dissolves sparingly 
in cold, easily in boiling water, and separates on cooling. 

Hydroferrocyanate of Harmine .— Precipitated by ferrocyanide of 
potassium from harmine-salts as a light yellow crystalline substance. 
Boiling solutions yield orange-yellow, anhydrous crystals, which when 
exposed to moist air, change their form and take up water, which they 
part with at the boiling heat. 

Hydroferricyanate of Harmine. — Dirty yellow flocks precipitated by 
ferricyanide of potassium from cold solutions of harmine salts. 

Acetate of Harmine. Harmine dissolves abundantly in cold acetic 
acid, the solution when heated depositing harmine, and leaving it 
almost free from acetic acid, when evaporated over the water-bath. 
If the solution be evaporated at mean temperature, free harmine is at 
first obtained, the acetate crystallising out only when the solution 
becomes concentrated to a syrup. 

Oxalate . — a. Diacid . {Neutral). —Freshly precipitated harmine is 
added to a boiling solution of harmine in oxalic acid, until a crystalline 
precipitate, difficultly soluble in water, separates out. 

b. Mono-acid. — The solution of harmine in excess of oxalic acid 
deposits fine tufts of needles, containing 5*67 p. c. water (2 at. = 
5*62 p. c,). Difficultly soluble in cold water. 


30 0 . 

.. 180 ... 

. 59-60 . 

Fritzsche. 
dried; mem « 
. 60*08 

2 N . 

28 ... 

. 9-27 


14 H. 

... 14 ... 

. 4*64 . 

. 4-58 

10 0. 

... 80 ... 

. 26*49 



.. 302 ... 

..... 100*00 



Harmine dissolves with difficulty in cold, more easily^ in boiling 
alcohol . It is somewhat soluble in ether , slightly soluble in rock-oil , 
and more readily soluble in oils of turpentine, of lemons and of olives. 
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OXYCHLORAZO-NUCLEUS C M FC1TO. 


Oxychlorazo -nucleus C 26 1SI 2 C1 2 H 8 0 2 . 

BicMoroharmine, 

C 26 N 2 C1 2 H 10 0 2 = C M N a Cl 2 H 8 0^ 2 . 

J. Fritzsche. Petersb. Acad. Bull. 5, 12 ; Ghem. Centr. 1862, 209. 

Formation and Preparation. — A very dilute solution (containing 
I!* to 2 p. c.) of hydrochlorate of harmine is heated to boiling'; 
10 to 15 p. c. of strong* hydrochloric acid is then added to it, and after¬ 
wards, the solution being still kept boiling, chlorate of potash is 
thrown in, by small quantities at a time, until the brownish red colour, 
which the liquid assumes at first, is changed to pure yellow. The 
ebullition is maintained a little while longer, so as to destroy a coloured 
product; the solution is then allowed to cool; the crystals of bichloro- 
harmine which separate are washed with dilute hydrochloric acid, or 
with solution of chloride of sodium, and purified by crystallisation 
from alcohol, or re-solution in water and precipitation by hydrochloric 
or nitric acid. On redissolving the hydrochlorate of bichloroharmine in 
a large quantity of hot water, and boiling it for several hours with a 
great excess of soda-ley, crystals of bichloroharmine are deposited, 
which must be recrystallised from alcohol. 

Properties . Soft white needles. 


26 C . 

.... 156 

. 55-53 ... 

Fritzs clie. 
mean. 

. 55-65 

2 N. 

.... 28 

. 9-97 ... 

. 10 50 

2 Cl. 

.... 11 

. 25 25 ... 

. 25'66 

10 H. 

.... 10 

. 3*56 ... 

. 3-67 

2 0 .... 

.... 16 

. 5 69 . 

. 4-52 

OT$pei 2 H 10 O 2 .... 

.... 281 

...v.... 100-00 .. 

. 100-00 


Bichloroharmine forms a compound with iodine , corresponding to 
biniodide of nitroharmine (p. 112), and containing 46*45 p. c. iodine. 

Insoluble in cold, very slightly soluble in boiling wat&\ 

With adds it forms crystallisable salts , which, like those of harmine, 
are very difficultly soluble in water containing acids or salts. The 
mono-acid (neutral) salts are decomposed to a certain extent, with 
separation of bichloroharmine, when a large quantity of water is 
poured upon them. Ammonia throws down bichloroharmine from their 
solutions, as an amorphous, colourless jelly; solution of soda acts in 
the same way, but in this case the precipitate becomes crystalline 
when long' boiled with a great excess of soda solution. — Bichloro¬ 
harmine displaces a trace of ammonia from a boiling solution of sal 
ammoniac; part of the dissolved bichlorohaimine separates out on 
cooling, but the rest only on addition of ammonia to the filtrate. 

Hydrochlorate of Bichloroharmine. — Obtained by dissolving bichloro¬ 
harmine in water containing hydrochloric acid, and precipitating by 
excess of hydrochloric acid. Crystallises from water in needles, from 
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alcohol in. huger crystals; chloride of sodium separates it from its 
solutions in the form of a jelly which turns to needle-shaped crystals 
Contains 4 at. water,.which it gives off at 100°, but reabsorbs 2 at 
if exposed to moist air. When heated much above 100°, it becomes 
yellow and loses hydrochloric acid; melts between 180° and 200° tc 
a brown yellow liquid which dissolves in water and contains a newl} 
formed base. 

Nitrate .— Precipitated as a jelly, which afterwards changes tt 
crystalline needles, by addition of excess of nitric acid to a solution oi 
bichloroharmine in water containing nitric acid. Anhydrous and less 
soluble in water than the hydrochlorate. When melted it gives of 
acid vapours and yields a brown mass, from the solution of which in 
aqueous alkalis acids throw down brown flocks. 

Nitrate of bichloroharmine precipitates from oxide of argentam- 
monium a pale-greenish jelly, containing silver. — When hydro¬ 
chlorate of bichloroharmine is mixed with nitrate of silver, a jelly is 
precipitated, without formation of chloride of silver, but, on adding 
nitric acid to the jelly, chloride of silver is formed. 

Bichloroharmine dissolves in alcohol , ether , benzene , and sulphide oj 
carbon , much more easily when heated than it does in the cold. 


Oxijnitroazo-nucleus C 26 N 2 XTI°0 3 . 


Nitroharmine. 

Q*WE n 0 6 = C^XH^IF. 

Fkitzsche. See references 7 and 8 under Harmine. 

NUroharmidine .—Produced by the action of hot concentrated nitric 
acid on harmaline or on nitroharmaline. 

Preparation . One part of harmaline is dissolved in 2 pts. water 
and the necessary quantity of acetic acid, and the solution is allowed 
to flow in a fine stream into 12 pts. boiling nitric acid of spec. grav. 1*4; 
a violent evolution of red fumes ensues, after which the ebullition is 
still continued for a short time ; the liquid is then cooled by addition 
of ice, or by being placed in cold water, and is mixed with excess of 
potash-ley, which precipitates nitroharmine, but retains in solution a 
resin, formed at the same time, which gives it a red-brown colour. The 
nitroharmine is dissolved in hot water containing hydrochloric acid; the 
solution is filtered hot and mixed with concentrated hydrochloric acid; 
the hydrochlorate, which separates on allowing* the liquid to stand for 
a considerable time, is collected, washed with dilute hydrochloric acid, 
dissolved in boiling water, and the solution is decomposed by ammonia. 
The nitroharmine thus precipitated is redrystallised from hot alcohol. 
If less nitric acid is employed than the quantity prescribed above, more resin is 
formed. It is also necessary to avoid using nitric acid containing hydrochloric acid, 
and not to add the acid gradually to the solution of harmaline, since in the first case 
chloronitroharmine is produced, and in the second, a large quantity of resin. 
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Properties . Fine, sulphur-yellow needles, of a silky lustre, or 
small, dark yellow quadratic octahedra and quadratic tables. Crystals 
of the latter form are obtained by rapid cooling of alcoliolic solutions; 
they quickly turn to needles when left in the solution. — Tasteless. 


26 C . 

.. 156 .. 

. 60-70 ... 

Fritzsehe. 

. 60-73 

3 X. 

. 42 ... 

. 16-34 ... 

. 16*00 

11 H. 

. 11 . 

.. 4*28 .. 

. 4*23 

6 0 

.. 48 

. 18*68 .. 

... 19*04 

c :G JN T -xn n o-'. 

.. 257 ... 

.. . 100*00 

.... 100*00 


Decompositions. 1. Iodine converts alcoholic nitroharmine into bin- 
iodide of nitroharmine. — 2. Bromine and chlorine form bromo- and 
chloronitroharmine by acting on aqueous salts of nitroharmine; when 
the action is continued longer, they give rise to resinous products. 
— 3. On heating bichromate of nitroharmine, a new base, different 
from nitroharmine, is formed. 

Combinations . Nitroharmine dissolves slightly in cold water, more 
abundantly in hot water, and separates again partially on cooling. 

It forms with adds , crystallisable, bright yellow salts , which have 
a slight bitter taste. They are precipitated from their aqueous solu¬ 
tions, like the salts of harmine, by acids and salts.— Nitroharmine 
gradually displaces a small quantity of ammonia from a boding solu¬ 
tion of sal-ammoniac. 

Sulphate of Nitroharmine. — a. Mono-acid. — Freshly precipitated 
nitro-harmine is stirred up with warm water; sulphuric acid is added 
in quantity not sufficient for complete solution; and the mixture is 
filtered and allowed to cool, when bright yellow needles of the mono¬ 
acid salt are deposited. —b. Bi-acid . — The solution of the mono-acid 
salt mixed with a large quantity of oil of vitriol deposits the bi-acid 
salt, in yellow needles as it cools. 

Hydriodate . — Precipitated by iodide of potassium from a solution 
of acetate of nitroharmine. Sometimes a brown jelly separates at the same 
time; doubtless an iodme-compound of nitro-harmine. 

Hydrochlorate . — A solution of nitroharmine in acetic acid or in 
warm water containing hydrochloric acid, is mixed with excess of con¬ 
centrated hydrochloric acid, whereupon slender needles are quickly 
deposited, and the solution, if strong, solidifies to a magma of crystals. 
The salt is washed with dilute hydrochloric acid, pressed between 
blotting paper, dissolved in boiling alcohol, the solution digested upon 
animal charcoal, filtered and left to cool. — Pale yellow needles, which 
contain 4 at. water when dried over oil of vitriol. — Soluble in water 
and alcohol, dissolves with difficulty in water containing hydrochloric 
acid. 

Overtoil of vitriol. Fritzsehe, 

C^XBTO 2 . 257 . 78*02 

HC1 .. 36-4 .. 11*05 . 10*78 

4HO.... 36 . 10*93 


CW 2 XH 11 0 2 ,HCI + 4HO. 329.4 


100*00 
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Nitrate . a. Basic . — When freshly precipitated nitroharmine is 
suspended in water, and a quantity of nitric acid is added, less than 
sufficient to dissolve it, then dilute ammonia until turbidity commences, 
the filtered liquid deposits a small quantity of a deep-yellow pre¬ 
cipitate, and a further quantity on addition of ammonia. Under 
the microscope, this precipitate appears to be composed of fibres much 
crumpled and twisted. It contains nitric acid, and is probably basic 
nitrate of nitroharmine. It is slightly soluble in cold water, partially 
soluble in boiling water, with separation of needles. Ammonia and 
solution of potash do not act upon it in the cold; when heated with 
the latter it changes to needles; soluble in hot alcohol, and separates 
in part unchanged on cooling. 

b. Mono-acid. — Precipitated by nitric acid, from solutions of the 
salts of nitroharmine, in bright yellow needles, which, when left in the 
liquid, change to dark yellow granules. — Slightly soluble in pure 
water; still less so in presence of nitric acid. 

Chromate . — Crystalline precipitate thrown down by neutral or 
acid chromate of potash from solutions of the salts of nitroharmine. 

Ghloromercurate. — Mercuric chloride throws down a flocculcnt jelly 
from cold aqueous hydrochlorate of nitroharmine; from hot dilute 
solutions it throws down microscopic bundles of crystals. 

Nitroharmine and Silver-oxide . — The perfectly neutral solution of 
nitrate of nitroharmine is mixed with ammonio-nitrate of silver. The 
product is a dark, orange-red, transparent jelly, which dries up to 
brownish red amorphous lumps. 

GMoroplatinate. — When bichloride of platinum is dropped into a 
dilute boiling solution of hydrochlorate of nitroharmine, needles or 
foliated prisms separate out, which are difficultly soluble in cold or 
boiling water. 

Hydroferrocyanate. — Ferrocyanide of potassium precipitates from 
cold concentrated solutions of nitroharmine salts, a jelly; from boiling 
or acid, very dilute solutions, brown microscopic crystals, which are 
very slightly soluble in water. 

Hydrofei•rideyanate. — Obtained like the previous salt with ferridey* 
anide of potassium. More soluble in boiling water than the last salt, 
and separates in yellow granules on cooling. 

Cyanide of Mercury and Nitroharmine .— Yellow prisms, which sepa¬ 
rate on cooling from solutions of acetate of nitroharmine and mer¬ 
curic cyanide, mixed boiling hot. 

Hydrosidphocyanate. — Very small, almost colourless needles, pre¬ 
cipitated by sulphocyanide of potassium from solutions of nitroharmine 
salts. 

Acetate . — A boiling, saturated solution of nitroharmine in concen¬ 
trated acetic acid and alcohol, gradually deposits yellow, well-formed^ 
transparent crystals. They become opaque when washed with water, 
and are completely decomposed, by boiling with water, into nitro¬ 
harmine and acetic acid. 
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Nitroharmine is soluble in cold, still more so in boiling*, alcohol^ . It 
dissolves slightly in ether , easily in boiling coal-tar naphtha and boiling 
rock-oil, crystallising out almost completely on cooling. 


Biniodide of Nitroharmine, 

C 26 N a XH u 0 2 ,I 2 . 

Fkitzsche. See references 7 and 8, page 104. 

Biniodide of JSfitroharmidine , Iodonitroharmidine. 

Solution of iodine in coal-tar naptha is added to a solution of nitro- 
harmine in the same liquid, until a purple-red colour indicates the pre¬ 
sence of excess of iodine; the precipitate, which forms immediately, is 
filtered off, and washed with coal-tar naphtha. 

A loose mass of yellowish brown, microscopic needles, unalterable 
at 100°. 


Fritzselie. 

Air-dried. mean. 

C^XH^O 2 . 257 .... 50*49 .... 51*3 

21 . 252 .... 49*51 .... 48*7 

Cm 2 XK n 0 2 } ¥ ... 509 .... 100*00 .... 100 0 

It may also be regarded as mtrobarmaline in wliicli II 2 is replaced by I 2 j but the 
modes of formation and decomposition are against this yiew. 

Decompositions. When boiled with dilute sulphuric acid, it splits up 
into iodine and nitroharmine; when boiled with ammonia, sulphide of am¬ 
monium , potash-ley , or alcohol, it is decomposed, with separation of nitro- 
harmine. -—It dissolves in considerable quantity in concentrated hydro¬ 
cyanic acid at ordinary temperatures, giving a pale yellow solution, 
which deposits a red-brown crystalline mass when evaporated. The 
solution in hot hydrocyanic acid deposits, on cooling, larger ruby-red 
prisms, containing less iodine than biniodide of nitroharmine and dif¬ 
fering from this body. 

Combinations. — Almost completely insoluble in cold, and very slightly 
soluble in boiling water. 

It appears to behave towards hydrochloric acid as a base. When 
that acid is poured over it, it turns black, and becomes covered with 
dark, still smaller microscopic needles; when it is evaporated with 
hydrochloric acid, iodine volatilises, and there remains hardly any thing 
but hyclrochlorate of nitroharmine. Biniodide of nitroharmine dissolves 
in alcoholic hydrochloric acid, giving a yellow solution which nearly 
solidifies on cooling, from the separation of exceedingly fine needles. 

Biniodide of nitroharmine dissolves abundantly in boiling glacial 
acetic acid; the brown solution deposits dark-colourcd crystals on 
cooling. Almost insoluble in cold alcohol, ether, and coal-tar naphtha; 
very slightly soluble on boiling* 
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Oxybromonitroazo-nucleus C M N*XBrH 8 0 2 . 

Bromonitroharmine. 

C“N s BrH w O s = C 25 N 2 XBrH 8 0 2 ,H 2 . 

Fiutzsche. See reference 8, page 104. 

Bromonitroharmidine. 

When dilute bromine-water is added to a very dilute solution of a 
salt of nitroharmine, the smell of bromine disappears immediately, and 
on addition of ammonia, bromonitroharmine is precipitated, and may 
be purified by recrystallisation from alcohol. 

Resembles chloronitroharmine (see below). Forms salts with acids, 
and unites with iodine and bromine. 


Bibromide of Bromonitroharmine* 

C 2G N 2 XBrH 10 O 2 ,Br 2 . 

Fritzscxie. See reference 8, page 104. 

Bibromide of Bromonitroharmidine. 

Bromine-water, added in moderate excess to a solution of bromo¬ 
nitroharmine in weak alcohol, causes a milky turbidity, which dis¬ 
appears by a gentle heat. The compound separates on cooling and 
stirring, in yellow, microscopic needles. 


Oxych lorn it/>oazo - nucleus C 26 N 2 XG1H 8 0 2 . 

Chloronitroharmine. 

C 28 N 3 C1H 10 0 6 = C 26 N 2 XC1H 8 0 2 ,H*. 

Fritzsche. Sec reference 8, page 104. 

CMoronUroliarmid 'me. — Formed by the action of chlorine on nitro¬ 
harmine, or of nitrohydrochloric acid on harmaline. 

. Preparation . 1. Chlorine-water is added to aqueous hydrochlorate 

or acetate of nitroharmine, as long' as the smell of chlorine is destroyed; 
or chlorine gas is passed into the solution, whereupon chloronitro¬ 
harmine separates out in the form of a jelly. The too long continued 
action of chlorine gives rise to a yellow resin. The mixture is heated 
to boiling, and the resulting solution is precipitated by the cautions 
addition of ammonia, drop by drop, with constant stirring. A more 
VOL, xrx. i 
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or less crystalline product is thus obtained, whereas, from cold solu¬ 
tions, a jelly is precipitated, which is difficult to wash. — 2. A solution 
of 1 pt. harmaline in 2 pts. water and the requisite quantity of 
acetic acid is poured into 12 pts. of boiling nitric acid of sp. gr. 
1*40, and 2 pts. of faming hydrochloric acid are added to the mix¬ 
ture ; or the harmaline solution is poured into the boiling mixture 
of the two acids. The liquid becomes red-brown, froths up strongly, 
and evolves a volatile substance which attacks the eyes, but deposits 
nothing but resin on cooling. In order to separate the dissolved 
chloronitroharmine, a solution of sal-ammoniac, cooled by placing 
lumps of ice in it, is poured into the liquid; this is diluted with about 
an equal bulk of water; and caustic soda is then added, until it smells 
strongly of ammonia, whereby an abundant precipitate of impure 
chloronitroharmine is thrown down. The product is washed with 
dilute hydrochloric acid and heated with water; the solution freed by 
filtration from undissolved resin, and predpitated by gradual addition 
of ammonia; and the precipitate purified by crystallisation from hot al¬ 
cohol. The crude chloronitroharmine may also be dissolved in boiling 
water, with addition of just the necessary quantity of nitric acid, and 
precipitated as nitrate from the cooled filtrate by addition of nitric 
acid in excess; this salt, after being washed, may be dissolved in hot 
water, and pure chloronitroharmine precipitated from the boiling hot 
filtered solution by means of caustic ammonia. 

Properties. Bright yellow, brittle mass, composed of very fine 
needles, which cannot be distinctly perceived, even under a magnifying 
power of 300. Ammonia precipitates it from cold solutions, as an 
almost transparent, deep yellow, very bulky jelly, which shrinks very 
much on drying. Tasteless; in solution slightly bitter and rough. 
Loses 11*44 per cent, water at 100° (4 at. = 10*98 per cent.), and 
becomes orange-yellow. 


26 C.. 

at 100°. 

. 156 . 

... 53-54 

Fi'itzseho. 
. 64-51 

3 1ST. 

. 42 . 

... 14-40 


10 H . 

. 10 . 

... 3*42 .. 

. 3-36 

Cl . 

. 35-4. 

... 12-18 .. 

. 12-07 

6 0 .... . 

. 48 . 

... 16-46 


C 2G N 2 XOH 10 O 2 

.... 291*4 . 

... 100-00 



Decompositiom . After drying at 100°, it leaves a reddish-yellow 
residue when alcohol or coal-tar naphtha is poured upon it, but dis¬ 
solves completely when boiled with dilute nitric acid.-— Solution of 
iodine converts it into biniodide of chloronitroharmine (p. 115). When 
mixed with solution of iodide of potassium, and then with nitric acid, 
it deposits a deep blue precipitate. 

Combinations. Dissolves but slightly in cold water; more abundantly 
in boiling water, giving a yellow solution. 

It forms pale yellow salts with acids . When boiled with solution 

of sal-ammoniac, it only slowly displaces a trace of ammonia. 

Sulphate of Chloronitroharmine. — a. Mono-acid. —When chloronitro- 
harmine is dissolved in warm alcohol containing sulphuric acid, this 
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salt separates on cooling in globular groups of capillary needles. 
It is obtained in bright yellow, gelatinous flocks by cooling the hot 
aqueous solution. 

b. Bi-acid, . — The concentrated, hot, alcoholic solution of harmine 
mixed with excess of sulphuric acid, gradually yields needles of the 
acid salt on cooling. 

Hydrochlorate . — Ohloronitroharmine is dissolved in hot alcohol 
mixed with excess of hydrochloric acid.—Fine capillary crystals 
moderately soluble in water. Precipitated from its aqueous solution 
by a large excess of hydrochloric acid, as a yellow jelly; by chloride 
of sodium in white flocks. 

Nitrate . — Stellate groups of fine needles. 

Ohloronitroharmine with Oxide of Silver . —Precipitated by ammonio- 
nitrate of silver from a perfectly neutral solution of nitrate of 
ohloronitroharmine. 

Chloroplatinate. — Hot alcoholic solutions of hydrochlorate of chloro- 
nitroharmine and bichloride of platinum deposit this salt, on cooling, 
in fine yellow prisms. 


26 C . 

156 .... 

.... 31*40 ... 

Fritzsclie. 
. 32-07 

3 N ... 

42 

8*44 


11 H .. 

11 

2*21 

. 2-27 

6 O . 

48 

9*64 


4 a .. .. 

141-6 

28*50 


Pfc. 

98-7 

19*81 ... 

.. 19*58 

C 2 WXGlH 10 O 2 3 HCl,PtCl 2 ., 

. 497-3 .... 

.... 100*00 



Ohloronitroharmine is moderately soluble in boiling alcohol, but 
slightly soluble in ether . It dissolves abundantly in boiling coal-tar 
naphtha and in rock-oil . 


Biniodide of CMoronitroharmine. 
C“N a XClH 10 O*,P. 

Fkitzsche. See reference 8, page 104. 

Biniodide of Chi or on itroharm id ine. 

Separates in fine needles, resembling biniodide of nitroharmine, 
from a mixture of the hot solutions of iodine and ohloronitroharmine 
in alcohol or in coal-tar naphtha. — More soluble in alcohol than 
biniodide of nitroharmine; dissolves easily in warm alcoholic hydro¬ 
cyanic acid, and separates on cooling in brown, rounded granules. 

Fritzsche. 

CP 6 ]PXCtt 10 O* . 291*4 . 53*62 . 53*48 

21 . 252 46*38 . 46*52 

C 2G N 2 XC1BW,P.. 543*4 . 100*00 ........ 100*00 

I 2 
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Primary Nucleus 0 26 H 16 ; Oxyazo-nucleus C 26 JS[ 2 H 12 0 2 . 
Harmaline. 

C 26 N 2 H u 0 2 = C 26 N 2 H 12 0 2 ,H 2 . 

Gobel (1841). Ann. Pharm. 38, 3C8. 

Varrentrapp & Will. Ann. Pharm . 39, 289. 

Fritzsche. See references on page 104. 

The preparation of harmaline was first described by Gobel, after it bad been 
already {Bull, scieni. Peter si. 7, 291) mentioned by Fritzsehe. 

Occurrence. To the extent of 2 to 3 per cent, in the seeds of 
Peganum Harmala; almost exclusively in the husks, scarcely a trace in 
the grain. 

Preparation. If in the preparation of harmine, as described at 
page 104, a small quantity of ammonia is added to the hydrochloric 
acid solution of harmine and harmaline, the former is precipitated and 
the latter remains in solution. The liquid is then mixed with excess 
of ammonia; the precipitate is suspended in water; acetic acid is 
added until nearly all is dissolved; the filtrate is precipitated with 
nitrate of soda, chloride of sodium, or hydrochloric acid; and the 
precipitated salt is washed with a dilute solution of the precipitant, 
and purified by treatment in aqueous solution with animal charcoal. 
The harmaline is precipitated from the solution by excess of potash- 
ley, and washed at first with water, finally with absolute alcohol; it 
is then dissolved in boiling absolute alcohol, and the solution is allowed 
to cool, completely protected from the air (Fritzsehe). — Gobel exhausts 
the pounded seeds with boiling water acidulated with acetic acid; 
precipitates with potash; crystallises the product from absolute 
alcohol; redissolves it in acetic acid; decolorises the solution with 
animal charcoal; precipitates with potash or ammonia ; and crystallises 
again from alcohol. The crystals thus obtained have still a yellowish 
brown colour. 

Properties . Obtained from its alcoholic solution, if completely 
protected from air, ha colourless crystals, belonging to the rhombic or 
right prismatic system, Fig. 71 without u, but with the longitudinal 
face m (jig. 73). a: a (over y) = 116° 34'; a: a (behind) = 131° 18 f ; 
a: a (below) =. 83° 54'. (Nordenskiold, Petersb. Acad. Bull. 6, 58.) 
By itself it has scarcely any taste; in solution it tastes purely bitter 
(Fritzsehe); has a faint bitter taste, and is afterwards somewhat 
rough and sharp (Gobel). Does not lose weight at 190° (Varrentrapp 
& Will). 


26 0...... 

. 156 . 

... 72 90 

Yarentrapp 
& Will. 
mean. 

.... 73*15 .. 

Fritzsehe. 
mean . 

earlier . later. 

. 73*49 .... 72*78 

2 N .... 

. 28 „ 

... 13*08 

.... 13*45 .... 

. 12-33 

14 H .... 

.... 14 

... 6*54 

.... 6*76 ... 

6-59 .... 6-48 

2 0 .... 

.. . 16 

.. 7*48 

... 8*64 ... 

. 7-59 

C 26 N 2 H 14 0-. 214 . 

... 100*00 

.... 100*00 .... 

. 100*00 
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Yarrentrapp & "Will analysed G-obel’s liarmaline: they gave the formula 
C 24 N 2 H 18 0. Fritzsclie’s earlier formula contains 27 at. carbon. 

Decompositions. 1. Harmaline heated in a platinum spoon melts to 
a brown-red liquid, evolves disagreeably smelling white vapours, 
takes fire, and leaves a combustible cinder. When heated in a small 
tube it yields a white, mealy sublimate (Gobel).— 2. Freshly pre¬ 
cipitated or aqueous harmaline is coloured brown by exposure to air, 
especially air containing ammonia. (Fritzsche). For G-obel’s statement 
see Harmala-red (p. 119.) —3. Nitrate of harmaline, warmed with alcoholic 
hydrochloric acid , is converted into harmine (p. 104): C 26 N 2 H K 0 2 -f 0 s 
== C 26 N 2 H 12 0 2 -f 2H0. Harmaline, boiled with excess of nitric acid, 
yields first nitroharmaline ; then, by longer boiling, nitroharmine. — 
Boiling nitrohydrochloric acid yields chloronitroharmine. —4. Bichromate 
of harmaline, heated above 120°, undergoes a decomposition which 
propagates itself through the whole mass, and produces harmine and 
a dark-coloured resin. — 5. With hydrocyanic acid, it forms hydro- 
cyanharmaline (Fritzsche). 

Combinations . Harmaline is very slightly soluble in water. 

It neutralises acids and forms with them easily soluble, crystalline 
salts (Gobel). These and their solutions are yellow (pure sulphur- 
yellow : Fritzsche), have a bitter taste, and are decomposed by 
ammonia or the fixed alkalis, with separation of harmaline (Gobel), 
although a larger quantity of the base remains dissolved than cor¬ 
responds to its solubility in water (Fritzsche). From cold aqueous 
harmaline-salts, ammonia and potash precipitate oil-drops, which 
collect to resinous concretions in strong solutions, and quickly change 
to crystals in dilute solutions. In hot liquids, the oily-drops appear 
only for an instant.—With the aid of heat, harmaline displaces 
ammonia from its salts. — The salts of harmaline (like the corres¬ 
ponding harmine-salts) are more soluble in pure water than in water 
containing acids or salts, and are precipitated from their aqueous 
solutions by acids and salts (Fritzsche). 

Carbonate of Harmaline. — The salts of harmaline yield with normal 
alkaline carbonates either no precipitate, or a precipitate of harmaline. 
— When concentrated solutions of bicarbonate of potash and acetate 
of harmaline are mixed together, bicarbonate of harmaline is thrown 
down, and can be obtained, without much decomposition, by washing 
with very cold water, and quickly pressing and drying in the air, — 
Fine needles, containing about 13 per cent, carbonic acid, and easily 
decomposed by water into harmaline and carbonic acid gas (Fritzsche). 

Phosphate . — Exists, according to Gobel, in the seeds of Peganmn 
Hannah . — The neutral salt is obtained in needle-shaped crystals by 
boiling excess of harmaline with dilute jDhosphoric acid and evaporating 
the filtrate. Phosphoric acid precipitates an acid salt from the aqueous 
solution of the neutral salt (Fritzsche). 

Sulphite. — The solution of harmaline in aqueous sulphurous acid 
dries up to a yellow resin, without any traces of crystallisation 
(Fritzsche). 

Sulphate .—a. Mono-acid. — A yellow resin, which changes to a 
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radiated crystalline mass oyer oil of vitriol, obtained by digesting dilute 
sulphuric acid upon excess of harmaline and evaporating the filtrate. 
— b. Biacid . — Precipitated in needles, 'which dissolve easily in water, 
by adding sulphuric acid to the solution of a. (Fritzsehe). 

Hydrosulphate .—By mixing concentrated solutions of bihydro¬ 
sulphate of ammonia and acetate of harmaline, fine prisms are obtained, 
which quickly decompose in the air after separation of the mother- 
liquor (Fritzsehe). 

Hydriodate. —Crystalline precipitate, difficultly soluble in water. 

Hydrochlorate. — Aqueous acetate of harmaline is precipitated by 
excess of hydrochloric acid, and the precipitate is washed with dilute 
hydrochloric acid. If the salt has not a pure yellow colour, it is dissolved 
in water and precipitated by pouring the solution into dilute hydro¬ 
chloric acid. — Long, slender, yellow needles, which lose 12*6 per cent, 
water when heated (4 at. = 12*57 per cent, water).— Dissolves easily 
in water and alcohol, especially with the aid of heat, slowly in 
hydrochloric acid or solution of common salt. 


26 C . 

at 125°. 

. 156 . 

... 62*30 

Fritzsehe. 

mean. 

. 63-12 

2 N . 

. 28 . 

... 11-18 


15 H. 

.. 15 . 

... 5-99 .. 

. 5*83 

2 0 . 

. 16 . 

... 6-39 


Cl.. 

. 35-4 . 

... 14-14 .. 

. 13-74 


250-4 . 100*00 

Nitrate. — By precipitating acetate of harmaline with dilute nitric 
acid, or with nitrate of ammonia, needles are obtained which are 
sparingly soluble in pure water, and almost insoluble in water contain¬ 
ing nitric acid (Fritzsehe). 

Chromate . a. Mono-acid. — On mixing together dilute solutions of acetate 
of harmaline and normal chromate of potash, harmaline is precipitated. Crystals 
of monochromate of harmaline are obtained by adding acetate of har¬ 
maline, drop by drop, to a cold, saturated, aqueous solution of mono¬ 
chromate of potash, as long as harmaline is separated, then filtering, and 
adding more acetate of harmaline to the filtrate. — The same compound 
separates as a semi-fluid, dirty yellow mass when crystals of mono¬ 
chromate of potash are thrown into a concentrated solution of acetate 
of harmaline. If the mass is rinsed with a little water, dissolved in a 
larger quantity, and the solution added to the mother-liquor, crystals 
of the salt separate out. — Bright yellow, flattened needles, sparingly 
soluble in water. Easily decomposed into harmaline and the biacid 
salt; on addition of acetic acid, this decomposition takes place imme¬ 
diately (Fritzsehe). 

b. Biacid. — Aqueous chromic acid, monocliromate and bichromate 
of potash throw down, from dilute acid solutions of harmaline salts, 
orange-coloured drops, which soon harden to bunches of crystals. — 
Bemains unchanged at 120°. Dor the decomposition at higher temperatures 
see page 117. Scarcely soluble in water, crystallises from its solution in 
boiling alcohol, hut is decomposed by continued ebullition (Fritzsehe). 

Chloromercurate . — Separates in the form of fine needles when hot 
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solutions of mercuric chloride and hydrochlorate of harmaline are mixed 
together; from cold solutions it separates as a thick flocculent pre¬ 
cipitate (Fritzsche). 


Ghloroplatinate . — Bright-yellow, light powder, composed of micros¬ 
copic crystals. 


26 G. 

. 156 .... 

.... 37-15 . 

Fritzscte. 

2 N. 

. 28 

6-67 


15 H . 

. 15 

3*57 . 

. 3*56 

2 O. 

. 16 .... 

3*82 


3 Cl . 

. 106*2 .... 

25*29 


Pt . 

. 98-7 .... 

23*50 . 

. 23*28 

C 26 N 2 H I4 0 2 J H01,PfcCl 2 419*9 .... 

.... 100*00 



Contains 24*52 per cent, platinum (Varrentrapp & Will). 


Hydrosulpkocyanate. — Obtained from sulphocyanide of potassium 
and hydrochlorate of harmaline. Bright yellow crystalline precipitate; 
after recrystallisation, slender flattened needles, with a silky lustre. 

Hydroferrocyctnote . — A dilute solution of hydro chlorate of harma¬ 
line is precipitated at boiling heat with ferrocyanide of potassium in 
excess. Vermilion-red crystalline powder and larger crystals. Quite 
insoluble in water (Fritzsche). 

Hydroferndcyanate, — Separates from cold solutions in drops which 
change to dark greenish blue crystals. Insoluble in water (Fritzsche). 

Acetate . — The solution of harmaline in acetic acid yields acetate of 
harmaline as an easily soluble crystalline salt by spontaneous eva¬ 
poration ; by evaporation at higher temperatures, harmaline separates 
(Fritzsche). 

Oxalate. — If aqueous oxalic acid is boiled with harmaline in excess, 
needles of the diacid salt separate on cooling; from their solution, 
oxalic acid precipitates the mono-acid salt (Fritzsche). 

Harmaline dissolves with difficulty in cold alcohol , easily on boiling. 
It is sparingly soluble in ether, and is precipitated by ether from the con¬ 
centrated alcoholic solution as a crystalline powder. It is somewhat 
soluble in rock oil , oil of turpentine , and oil of lemons; the freshly distilled 
oils dissolve it without coloration if protected from the air. — Oil of 
turpentine, which has been exposed to the air, colours harmaline red 
on boiling; oil of lemons colours it dark brown. — Hydrochlorate 
of harmaline dyes cloth mordanted with alum a pale and fugitive 
yellow (Fritzsche). See also Harmala-red. 


Appendix to Harmaline . 

Harmala-red. 

Gobel. Ann . Pharm . 38, 363. 

Dollfuss & ScHLijMBERGER. J . pr. Chem . 30, 41. 

Fritzsche. Petersh. Acad . Bull, ft, 300; J . pr. Chem . 40, 155; Pharm , 
Centr. 1848, 74. 
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CONJUGATED COMPOUNDS OF HARM ALINE. 


JSarmala, PorjoJiyrharmin. — Harmala-seeds are used for obtaining a red dye. 
Gobel prepared the colouring matter, but did not describe his process. He regards 
harmala-red as a product of oxidation of harmaline; Fritzsche however disputes 
this. 

When 1 pt. of powdered harmala-seeds is moistened with 2 pts. 
alcohol of 80 per cent., and allowed to stand for eight days or a fort¬ 
night in a closed vessel, the mixture acquires a dark-red colour, which 
becomes brighter and purer when the moistening with alcohol is re¬ 
peated, and the smell of the latter at the same time disappears. The 
colouring matter thus formed can be precipitated, but not quite pure, 
from its acid solutions by alkalis. Beautiful purple-red, almost gela¬ 
tinous flocks are thus obtained, which dry up to a dark, opaque mass, 
with a greenish iridescence, and are very slightly soluble in water. If 
dissolved in acid after drying, alkalis no longer precipitate it purple, 
but yellowish-red (Fritzsche). 

GobePs harmala-red is insoluble in water, moderately soluble in ether, 
and soluble in all proportions in absolute alcohol. With acids it forms 
red salts, and dyes wool or silk mordanted with sulphate of alumina 
from the lightest pink to the deepest poppy-red. 


Conjugated Compounds of Harmaline . 


Hydrocyanharra aline. 


C“N*HW = C 26 N 2 H 14 0 2 ,HCy. 


Fritzsche. See references 8 and 6, page 108. 

Formation . By bringing together harmaline and hydrocyanic acid, 
or harmaline-salts and cyanide of potassium. 

Preparation . 1. Harmaline is added to boiling dilute alcoholic 

hydrocyanic acid, as long as it is thereby dissolved; the solution is 
filtered hot, and on cooling hydrocyanliarmaline crystallises out.— 
2. A concentrated solution of acetate of harmaline is mixed with hy¬ 
drocyanic acid, whereupon hydrocyanharmaline separates after some 
time, and may be freed from the mother-liquor by washing with water. 
Only a small product is thus obtained for tlie most part. — 3. An aqueous 
solution of a harmaline-salt is mixed with solution of cyanide of 
potassium, and the resulting amorphous precipitate, which would be 
decomposed by drying in the air, is dissolved while still moist in 
boiling alcohol, and allowed to crystallise by cooling. Cyanide of 
potassium gives an immediate crystalline precipitate with alcoholic 
hannallne-salts. Any harmaline that may remain mixed with it, can 
be removed by means of dilute acetic acid, which attacks hydro- 
cyanharmaline comparatively little. 

Properties . Colourless, thin, rhombic plates; permanent in the air 
and in vacuo. 



II YD ROC YAN H ARM ALIN E. 


121 


28 C . 

... 168 ... 

. 69*71 .... 

Eritzsclie. 
. 69*81 

3 N . 

42 ... 

. 17-43 


15 H.. 

... 15 ... 

. 6*22 .... 

. 6*49 

2 O ... 

.. 16 ... 



C 26 N 2 H 14 0 2 ,HCy .. 

.. 241 .... 

. 100*00 



Decompositions. 1 . Amorphous moist hydrocyanharmaline is partially 
decomposed, by drying in the air, into hydrocyanic acid and harmaline; 
crystallised hydrocyanharmaline does not undergo a similar partial 
decomposition till heated above 100° ; at about 180°, it is completely 
decomposed into the same products. — 2. It likewise splits up into 
hydrocyanic acid and harmaline when boiled with water or alcohol . -r- 
3. When hydrocyanharmaline suspended in water is heated to boiling, 
with a great excess of nitric acid , the liquid assumes a beautiful 
purple-red colour, and deposits, when cold, a splendid red, amorphous 
powder, a further quantity of which can be obtained from the mother- 
liquor by addition of water, or by partial neutralisation with ammonia. 
The red powder is changed to a fine green by ammonia; alcohol 
dissolves it w r ith beautiful purple colour, which, however, soon passes 
into a dirty yellow, but does not yield it again unaltered in evaporation. 
Ether is not coloured by it, but dissolves a part, probably a foreign 
admixture. — If hydrocyanharmaline is stirred up with water and 
poured into boiling nitric acid, a much smaller quantity of the red 
substance is formed. If alcohol is used instead of water, other pro¬ 
ducts of decomposition are formed. — Hydrocyanharmaline heated 
with hydrochloric acid and chlorate of potash is converted into a resin. 

Combinations . Hydrocyanharmaline is insoluble in water. — With 
acids it forms colourless salts of hydrocyanharmaline. These are 
partially decomposed, even by separation from their solutions, and 
more easily in proportion as the latter are more dilute. They are 
decomposed with peculiar facility when dried and kept. They cannot 
be prepared by acting on the corresponding- harmaline-salts with 
hydrocyanic acid. 

Sulphate of Hydrocyanharmaline. — Oil of vitriol dissolves hydro¬ 
cyanharmaline without decomposition, forming* a yellow liquid, which, 
by absorbing moisture from the air, or by careful dilution with water, 
is rendered colourless and deposits crystals of the sulphate. Moderately 
concentrated sulphuric acid converts hydrocyanharmaline into sulphate, 
without visibly changing its form or dissolving it. Hydrocyan¬ 
harmaline dissolves in very dilute sulphuric acid to a clear, colourless 
liquid, which deposits part of the salt after a time in dense, 
microscopic crystals. 

Hydrochlorate .— Crystals of hydrocyanharmaline, moistened with 
a small quantity of water or alcohol and then covered with hydro¬ 
chloric acid, are converted into the hydrochlorate, without visible change 
of form, though under the microscope they are seen to be made up of 
an aggregation of small crystals. — Finely divided hydrocyanharmaline 
dissolves to a clear liquid in sufficiently dilute hydrochloric acid, 
whence a crystalline powder is generally deposited. This must be 
separated from the mother-liquor immediately, in order that it 
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may not be contaminated with, hydrochlorate of harmaline, then 
washed with water, and dried as quickly as possible between filter- 
paper, — Colourless rhombic octahedrons. Splits up into hydrocyanic 
acid and hydrochlorate of harmaline when boiled with water. 


C 26 N 2 H 14 0 3 . 

. 214 

. 77-14 ... 

Fritz sche. 
. 74*63 

HCy. 

27 

..... 9*73 ... 

. 9*51 


. 36*4 ... 

. 13*13 ... 

. 12*86 

C 28 N 3 H 15 0 2 ,HC1.. 

. 277-4 .... 

. 100*00 ... 

. 97*00 


Nitrate . — Nitric acid combines with hydrocyanharmaline, forming 
a” salt which is, oleaginous at first, but solidifies after some time to a 
crystalline mass. Finely divided hydrocyanharmaline mixed with a 
large quantity of water, dissolves on addition of nitric acid, to a clear 
liquid, -which deposits after a while crystals of nitrate of hydro¬ 
cyanharmaline, and presently also of nitrate of harmaline. 

Cold concentrated acetic acid gradually dissolves hydrocyan¬ 
harmaline ; but the acetate cannot be obtained in the solid form from 
the solution, the yellow colour of which seems to indicate that the 
harmaline exists in it no longer in combination with hydrocyanic 
acid. 

Hydrocyanharmaline dissolves sparingly in cold, more abundantly 
in hot alcohol . 


Oxynitroazo-nucleus 0 28 N 2 XH n 0 2 . 

Nitroharmaline. 
C 26 N s H 18 0 6 = C 26 N 2 XH n 0 2 ,H 2 . 


Fritzsche. See references 4 to 7, pages 103, 104. 

Clirysoharmine. Mtroliarmalidine. 

Formation . By the action of nitric acid on harmaline. 

Preparation. 1. Two parts of water are poured upon 1 pt. of 
harmaline; enough acetic acid is added to dissolve the latter; and the 
solution is poured in a fine stream into 24 pts. of boiling nitric acid 
of sp. gr. 1*120. As soon as the stormy evolution of red fumes, 
which takes place on mixing the liquids, has subsided, the lamp is re¬ 
moved; the liquid is cooled as quickly as possible, and excess of alkali 
is added, whereby nitroharmaline is precipitated, and a resin formed at 
the same time is kept in solution. The washed precipitate is triturated 
with dilute acetic acid, and chloride of sodium is added to the filtered 
solution, whereby hydrochlorate of nitroharmaline is precipitated; this 
is dissolved in^ lukewarm water, and nitroharmaline is precipitated 
from the solution by an alkali. — 2. Six to eight parts alcohol of 
80 per cent, are poured upon 1 pt. harmaline, and 2 pts. oil of vitriol 
added; when the whole is dissolved, 2 pts. of moderately diluted 
mtnc acid are added, and the mixture is placed in hot water. In 
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consequence of the action of the nitric acid npon the alcohol, violent 
ebullition of the liquid soon sets in, and must he stopped, after a short 
time, by rapidly cooling the mixture, whereupon nearly all the nitro- 
harmaline that has been formed is deposited as bisulphate. This pro¬ 
duct is washed with alcohol containing sulphuric acid, and dissolved in 
lukewarm water; dilute solution of caustic potash is added drop by drop 
to the solution when quite cold, until a permanent precipitate is pro¬ 
duced, and the colour of the liquid has become pure golden yellow; 
foreign admixtures are thus separated, and the solution is then quickly 
filtered into a small quantity of acid. The feebly acid solution is 
warmed to 40° or 50°, and an excess of caustic potash or ammonia is 
added all at once with constant stirring; a crystalline precipitate of 
nitroharmaline is thus formed almost instantly. It can be obtained in 
somewhat larger crystals by recrystallisation from boiling water. 
Crude nitroharmaline may also be purified by precipitating its solution 
in sulphuric acid by means of common salt or nitrate of soda, dis¬ 
solving the precipitated hydrochlorate or nitrate in cold water, and 
throwing down the nitroharmaline from the filtered solution. If 
harmaline or karmine is still present, the product is stirred up with 
water to a mud, and excess of concentrated aqueous sulphurous acid 
is added, whereby the whole is dissolved; after a while, however, the 
bisulphate of nitroharmaline separates out almost completely, while 
harmine and harmaline remain dissolved. The product is washed 
with dilute sulphurous acid, dissolved in warm water, and the solution 
precipitated by excess of alkali. 

Properties. Small, orange-yellow prisms, which melt at 120°, 
often at lower temperatures, to a brown resin, and solidify again on 
cooling. 

Eritzsche. 

mean. 


26 C.. 

... 156 ... 

. 60-23 ... 

earlier. 

. 61-12 . 

later. 

.... 60-15 

3 N. 

... 42 .... 

. 16*22 ... 

. .. 15-27 


13 H . 

... 13 ... 

. 5-02 ... 

. 5-14 . 

.... 4*92 

6 O . 

. 48 ... 

. 18-53 ... 

. 18-47 


C- 6 N 2 XH 13 0 2 . 

... 259 ... 

.... 100-00 ... 

.... 100-00 



Decompositions. 1 . Boiling' concentrated nitric acid converts nitro¬ 
harmaline into nitroharmine. — 2. On heating the bichromate , a violent 
decomposition sets in, whereby a peculiar base is produced. — 3, Hy¬ 
drocyanic acid converts it into hydrocyannitroharmaline. 

Combinations. Dissolves hi cold water to a very slight extent, 
colouring it yellow; it dissolves more readily in boiling water. 

With acids it forms yellow, crystallisable salts , resembling those of 
harmaline. The neutral salts are decomposed by boiling their solutions; 
the basic salts are decomposed by merely standing in the air, and 
acquire a greenish-yellow colour, a dark-coloured substance precipitable 
by alkali being formed at the same time. Alkali added to the salts of 
nitroharmaline in quantity less than sufficient for complete decom¬ 
position, separates the base in the form of an oil or resin which solidifies 
only on standing. — Nitroharmaline dissolves abundantly in warm solu¬ 
tion of sal-ammoniac, and displaces ammonia on boiling. 
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Sulphite of Nitroharmaline .— Freshly precipitated nitroharmaline 
dissolves abundantly in aqueous sulphuric acid, and separates almost 
completely, after some time, as bisulphite. — Sparingly soluble in water, 
still less in aqueous sulphuric acid. 

Sulphate . — a. Mono-acid . — The aqueous solution of neutral acetate 
of nitroharmaline is saturated with sulphate of ammonia; or cold dilute 
sulphuric acid is digested with excess of nitroharmaline, and allowed 
to evaporate at the common temperature. Easily soluble in water. 

b. Biacid .— Nitroharmaline is dissolved in boiling alcohol mixed 
with a great excess of sulphuric acid, and the solution is allowed to 
cool; or it is dissolved in excess of oil of vitriol and the dark brown- 
red solution is poured drop by drop into cold water with constant 
stirring, and the crystalline powder which separates is washed with 
water, — Bright yellow crystals, difficultly soluble in water. 


IVitzsclie. 

CWHW . 259 .... 72-54 .... 72-77 

2S0 3 . 80 .... 22-42 .... 21-98 

2HO . 18 .... 5-04 .... 5-25 


C 26 N S XH; 13 0 2 ,2H0,2S0 3 .... 357 .... 100-00 .... 100-00 

Hy dno date and Hydrobromate of Nitroharmaline .— Obtained by 
double decomposition. Crystals very similar to the hydrochlorate. 

Hydrochlorate . — 1. Nitroharmaline is covered with alcohol, a great 
excess of hydrochloric acid is added, the mixture is heated until the 
whole is dissolved and then allowed to cool. — 2. Aqueous acetate of 
nitroharmaline is precipitated by excess of hydrochloric acid or chloride 
of sodium. — Small, yellow crystals soluble in water and alcohol, in¬ 
soluble in hydrochloric acid or solution of chloride of sodium. 

Fritzsche. 

WH 13 0 6 .. 259 . 87*67 . 87-11 

HC1 .. 36*4 . 12*33 . 12*14 

CWXBTO^HCl... 295*4 . 100*00 . 99*25 

Nitrate . — Acetate of nitroharmaline is precipitated with nitric acid 
or nitrate of soda; or freshly precipitated nitroharmaline is dissolved 
in hot dilute nitric acid, whence the salt separates on cooling. Yellow 
needles; rather difficultly soluble in pure water, and still less soluble 
in water containing nitric acid. 

Bichromate. — On mixing solutions of nitroharmaline and of chromic 
acid or bichromate of potash, oily drops separate which soon solidify 
in the crystalline state. — Sparingly soluble in cold water, but dissolves 
more easily in boiling water, and to some extent in alcohol, without 
decomposition. 

Chloromercurate .—When cold solutions of mercuric chloride and 
hydrochlorate of nitroharmaline are mixed together, yellow flocks sepa¬ 
rate, which soon solidify in the crystalline form. From hot solutions, 
larger needle-shaped crystals are obtained on cooling. 

Nitroharmaline with Silver-oxide. — A perfectly neutral solution of 
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nitrate of nitreharmaline, mixed with, ammonio-nitrate of silver; deposits 
a gelatinous, yellowish-red precipitate, which becomes somewhat denser 
if left in the liquid, and shrinks on drying to brown-red amorphous 
lumps. 

Fritzsche# 
mean . 

C 26 N 3 H 13 0 6 . 259 .. 69*07 . 68*44 

AgO . 116 . 30-93 . 30*00 

C 26 N 2 XH 13 0 2 ,Ag0 .... 375 . 100*00 . 98*44 

Nitrate of Nitroharmaline and Silver . — Obtained by mixing alcoholic 
nitroharmahne with nitrate of silver. Bright yellow flocks, made 
up of bright yellow, interlaced needles commonly mingled with dark 
orange-yellow granules. 

Chloroplatinate — On mixing* together solutions of hydrochlorate of 
nitroharmaline and platinic chloride, bright yellow flocks are precipitated, 
which soon change to microscopic crystals, of a darker colour, grouped 
in stars. 


Fritz sclie. 
mean. 

26 C . 156 .... 33*55 .... 34*16 

3 N . 42 .... 9*03 

14 H . 14 .... 3*01 ... 3*08 

6 O . 48 .... 10*34 

3 Cl . 106*2 .... 22*84 

Pfc. 98-7 .... 21*23 .... 21*09 


C 26 N 2 XH 13 0 2 ,HCl,PtCl 2 .... 464*9 .... 100*00 

Hydrofen'ocyanate. — Small bright brown feathery crystals, com¬ 
posed of smaller needles. Very difficultly soluble. 

Hydrofemdcyanate . — Separates hi oily drops, which change hi the 
course of a few moments to a yellow crystalline powder, on mixing 
solutions of ferridcyanide of potassium and a salt of nitro-harmaline. 

Hydrosulphocyanate. — Bright yellow, microscopic needles, rather diffi¬ 
cultly soluble in water. 

Acetate. — Nitroharmaline dissolves easily in acetic acid. By eva¬ 
poration at the ordinary temperature, the salt is obtained in the 
crystalline form. 

¥ 

Oxalate . — Nitroharmahne dissolves easily in aqueous oxalic acid, 
and is not precipitated from its solutions by excess of oxalic acid. The 
salt is obtained crystallised by evaporation of its solutions. 

Nitroharmaline dissolves with tolerable ease in cold alcohol , 
but much more easily in hot alcohol, crystallising on cooling. — It dis¬ 
solves but little in cold, somewhat more hi boiling, ether , and is not pre¬ 
cipitated by ether from its cold saturated alcoholic solution. — Dissolves 
abundantly in hot volatile and fatty oils , separating again on cooling. 
Prom the solution in warm rock-oil , there separate, together with orange- 
yellow crystals of nitroharmaline, bright yellow needles containing 5*6 
to 6*31 p. c. rock-oil, smelling faintly of rock-oil, and unaltered at 100°. 
They split up into nitroharmaline and rock-oil, slowly when boiled 
with water, more quickly by contact with acids or alcohol. 

















126 PRIMARY NUCLEUS COT 8 ; OXYGEN-NUCLEUS OTTO 4 . 


Hydrocyannitroharinaline. 

C 28 N 4 H u O G = C 26 N 2 XH 13 0 2 ,HCy. 

Fritzsche. See references 5 and 6, page 104. 

Separates on cooling from a solution of nitroharm aline in warm 
alcoholic hydrocyanic acid, or when a mixture of acetate of nitro- 
harmaline and excess of hydrocyanic acid is left to stand. — It is also 
obtained by mixing' together cold aqueous salts of nitroharmaline and 
excess of hydrocyanic acid, and adding ammonia; it then separates at 
first as a jelly, but soon becomes crystalline. 

Yellow needles, unalterable in dry air; smells of ammonia in damp 
air. 

at 100°. Fritzsclie. 

C^^XHFO 2 . 259 90*56 

HG j . 27 . 9*44 . 8*85 

C^^XH^OWCy. 286 . 100*00 

Splits up when boiled with water into hydrocyanic acid and nitro¬ 
harmaline. — Decomposed by concentrated ammonia and by potash-ley , 
acquiring a darker colour. 

Dissolves in oil of vitriol at ordinary temperatures to a brown-yellow 
liquid, which deposits needles of sulphate of hydrocyannitroharmahne 
when dropped into a small quantity of water. These needles decom¬ 
pose when washed. 


Primary Nucleus (PH 18 ; Oxygen-nucleus C 26 H u 0 4 . 

Filicic Acid. 

OTEf^O 8 = C 26 H 14 G*,Q 4 ? 

E. Luck. Ann . Pharm . 54,119 ; Jahrh. pr . Pharm . 22,129. 

Occurrence . In the roots of Aspidiumfilix mas. 

Preparation. 1, Well preserved roots, which are still green when 
broken, are coarsely powdered and repeatedly exhausted with warm 
ether free from alcohol; the ether is distilled off from the extract so 
far that the residue has the consistence of olive-oil when cold; it is 
then allowed to stand for several days, whereupon yellow crusts of 
filicic acid are deposited on the sides of the vessel. This product 
is collected on a filter, washed with small quantities of a mixture of 
equal volumes of absolute alcohol and ether, then with a mixture of 
2 pts. alcohol and 1 pt. ether, until the residue has become bright lemon- 
yellow, and crystallised from boiling ether; and the crystals arc washed 
with a little ether-alcohol. — A still better method is to wash the 
yellow crusts only once with ether-alcohol, then press them between 
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filter-paper, dissolve in alcohol of 60° warmed to 35°, and then add 
aqueous ammonia until a turbid solution is produced. The liquid is 
quickly filtered and allowed to flow at once into dilute hydrochloric acid; 
and the precipitate is washed with water and then with warm alcohol 
of BO p. c. as long as this liquid is coloured by it. — 2. The ethereal 
extract of the fern-root is diluted with ether-alcohol, then with 
2 measures of water at 40° and T measure of aqueous ammonia, or so 
much that the liquid smells of ammonia, and the whole is shaken. 
After standing, the lower brown layer is separated from the supernatant 
oil; it is filtered and precipitated with dilute hydrochloric acid, which 
throws down an abundant precipitate that quickly balls together to a 
soft plaster. This is kneaded with warm water and crystallised from 
boiling absolute alcohol; and the crystals are washed with alcohol 
of 80 p. c., and purified by solution in ammonia and precipitation by 
acid, as in 1. 

Properties. Small, greenish-yellow, rhombic laminae, or light, bright 
yellow crystalline powder. Has a faint smell, and a slight, nauseous 
taste. Becomes electric when rubbed. Melts at 161°, and solidifies on 
cooling to an amorphous, greenish-yellow, transparent mass. Its 
ethereal solution has an acid reaction. 

Calculation according to Luck. Luck. 


26 C . 


.. 64*20 .. 

.. 63*57 

to 

64-78 

15 H. 

. 15 .. 

.. 6*17 .. 

.. 6-47 

33 

6-30 

9 O . 

. 72 .. 

.. 29*63 .. 

.. 29-96 


29-92 


C^H^O 9 . 243 .... 100-00 .... 100*00 


Therefore perhaps C 26 H 14 0 8 ,H0. 

Decompositions . 1 . When heated\ it yields an oily distillate smelling 

of butyric acid.— 2 Burns with luminous flame when heated on 
platinum-foil, and leaves a shining charcoal. — 3. Dissolves in fuming 
oil of vitriol at common temperatures to a brown liquid, from which, 
when it has stood only a short time, water separates filicic and filimelisi- 
sulphuric (xv. 26) acids, but only the latter acid when it has stood for 
2 or 3 hours, butyric acid being formed at the same time. — Common 
oil of vitriol seems to act similarly.—4. Dry chlorine converts it into 
chlorofilicic acid, with evolution of hydrochloric acid $ chlorine passed 
Into the aqueous solution converts it into terchlorofilicic acid. — 5. Filicic 
acid quickly assumes a dark brown-yellow colour when heated with 
aqueous ammonia or caustic p>otash , and, in absence of air, is converted 
into filimelisic acid; if air has access, it takes up oxygen and becomes 
filipelosic acid (xv. 26). When heated with lumps of potash-hydrate 
it gives off a smell of amber and mint. — 6. The soda-salt reduces 
aqueous nitrate of silver by long contact. 

Combinations . Does not dissolve in watm\ With salifiable bases it 
forms the filicates. According to Luck, the acid then takes up 1 at. 
water additional, so that the formula of the lead-salt is C^IFO 10 , PbO, 

Filicate of Soda . — The acid is digested with aqueous carbonate 
of soda at 60°; the bicarbonate so produced is precipitated with abso¬ 
lute alcohol, and the solution is evaporated in vacuo over oil of vitriol. 
It forms a gummy mass. 
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Aqueous filicate of soda precipitates the solutions of the following 
salts: chlorides of barium and calcium slightly, yellowish white and 
flocculent; chlorides of magnesium, aluminum , and glucinium , copiously, 
white; chloride of cobalt , flesh-coloured; chloride of nickel, bright 
apple-gTeen; chloride of manganese , white; ferrous chloride , dark red- 
brown ; feme chloride , cinnamon-coloured; cupric chloride , and chromic 
chloride , green; mercuric chloride , slightly white; platinic chloride , 
dirty yellow'. 

Filicate of Lead L — Dilute aqueous filicate of soda is precipitated 
with sugar of lead, and the yellowish-white, curdy precipitate is dried 
at the common temperature, or in vacuo. — At 100°, it takes up 
oxygen and becomes darker coloured. — Sugar of lead precipitates 
from alcoholic filicate of soda mixed with acetic acid, other salts con¬ 
taining smaller and variable proportions of lead. 


Calculation according to Luck. 

Luck. 

mean. 

26 C . 

. 156 ... 

. 42*91 .... 

. 43*12 

16 H. 


. 4*40 .... 

.... 4'47 

10 O. 

. 80 ... 

. 22*00 .... 

.... 21’69 

PbO . 

. 112 ... 

. 30*69 .... 

. 30-72 


C :6 H 16 O 10 ,PbO .... 364 . 100*00 . 100*00 


Filicic acid dissolvesbut sparingly in aqueous alcohol , but is soluble in 
boiling absolute alcohol. — It is only slightly more soluble in boiling than 
in cold ether , but dissolves more readily in presence of fat oils. Very 
easily soluble in sulphide of carbon and in fat and volatile oils (Luck). 


Oxychlorine-nucleus C 26 01H 13 0 4 . 

Chlorofilicic Acid. 

CmH 13 0 8 = C^CIH^O^O* ? 

Luck. Jahrb.pr . Pham . 22, 136. 

When dry chlorine is passed over filicic acid contained in a bulb- 
tube, a gentle heat being applied at the end of the operation, heat is 
evolved and hydrochloric acid formed, and there is produced a turpen¬ 
tine-like mass which, when dissolved in alcohol of 80 p. c. and abandoned 
to spontaneous evaporation, is deposited in yellow-brown drops. These 
are washed with water and dried at the common temperature. 

Properties. An amorphous mass, yielding a yellow powder, and 
caking together at a gentle heat into a transparent resin. It reddens 
litmus when dissolved in alcohol. 
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Calculation according to Luck. 


Luck. 
iu vacuo . 


26 C. 

. 156 . 

... 5i 17 

over oil of vitriol. 
. 54-67 

15 H. 

. .. 15 

5*23 

... 5 28 

Cl . 

.. .. 35'5 . 

... 12-36 

. 12-19 

10 0. 

80 

27'Jl 

. 27*86 

C :G H 15 C10 10 ... 

... . 2S6 5 

.... 100 00 

. 100-00 


Perhaps C 2( ’C1H 13 0 S ,2H0 ? 

Becomes coloured when heated with aqueous carbonated or caustic 
alkalis , and forms alkaline chloride. 

Insoluble in tuater ; dissolves in alkaline liquids with yellow colour. 
The solution of chlorofilicate of soda, obtained by dissolving the acid 
in aqueous carbonate of soda, and freed from excess of carbonate by 
precipitation with absolute alcohol, precipitates ferrous and ferric 
chlorides dark brown, and produces a faint turbidity, soluble in nitric 
acid, with nitrate of silver. 

Lead-salt. — Obtained by precipitating the alcoholic acid with sugar 
of lead. Bright clay-coloured powder. Contains 39T2 p. c. C., 3*90 II., 
and 28‘27 PbO., and is therefore C 26 II 25 (J10 10 , PbO (calculation: 39-20 p. c. C., 
3-76 H., and 28 03 PbO). (Luck.) 

Chlorofilioic acid is soluble in alcohol , ether, sulphide of carbon , and 
fat oils (Luck). 


OjcycMorine-nucleus C 26 Cl 3 H n 0 4 l i 

Terchlorofilicic Acid. 

Q26Q13 S 110 8 = C^OPff'OSO 4 ? 


Luck. Jahrb. p\ Phana . 22, 137. 

Chlorine gas is passed into water in which filicic acid is suspended 
until free chlorine is still present in the liquid after twenty-four hours; 
the product is collected, washed with water, dried, and dissolved in 
alcohol. The solution, abandoned to spontaneous evaporation, leaves a 
residue of amorphous terchlorofilicic acid, which must be washed with 
water. 

It forms an amorphous mass, yielding a yellow powder, fusible in 
hot water, and having a faint bitter taste. Reacts acid. 

Calculation according to Luck. Luck. 

in vacuo, 

over oil of vitriol. 


• 2 G a . 

. 156 .... 

.... 43-91 ... 

. 43*80 

13 H. 

. 13 .... 

.... 3-65 ... 

. 3*58 

3 Cl .. 

. 106-5 .... 

.... 29-90 ... 

..... 29-81 

10 0... 

. 80 .... 

.... 22*54 ... 

..... 22-81 

C- 6 H 13 C1 3 0 W ... 

. 355-5 .... 

.... 100-00 ... 

. 100-00 


Perhaps G^CPHTO 3 2HO? 
VOL. XVI. 


X 
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Evolves hydrochloric acid when heated , and leaves a residue of 
charcoal. 

Insoluble in water. 

Lead-salt . — Obtained like chlorofilicate of lead (page 129), as a 
bright clay-coloured precipitate, and contains, when dried in vacuo 
over oil of vitriol, 33*31 p.c. C., 2*83 H., and 24*08 PbO., and is there¬ 
fore C 36 H 13 01 3 Pb0 10 + HO (calculation : 33*42 p. c. 0., 2*78 H., and 23*90 PbO). 
(Luck.) 

The acid dissolves in alcohol , in ether, and in oils both fat and volatile. 


Oxyazo-nucleus 0 26 hTH u 0 6 . 

Cotarnine, 

0 26 NH 13 0 6 = 0 26 NH n 0 6 ,H 2 . 


(More correctly C 24 NH n 0 6 *) 

Wohxee. Ann. Pharm. 50, 19. 

Blyth. Ann. Pharm. 50, 36. 

Anueeson. Edinb. Royal Soc. Trans. 20, 8,347; Chem. Soc. Qu. J. 

5,257; abstr. Ann. Phann. 86, 179; J. pr. Chem. 57, 358; Lieb. 

Kopp’s Jahresb. 1852, 537. 

Matthiessen & Fosteb. Phil. Trans. 1863, 348; Chem. Soc. J. [2] 1, 

342; abstr. Proc. Roy. Soc. 11, 57 ; Ann. Pharm. Snppl. 1, 331; 

Proc. Roy. Soc. 12, 503. 

Discovered by "Wohler in 1844. —It belongs, according to Matthiessen. & Foster, 
to the compounds containing 24 at. carbon; but the preparation of this worlv was too 
far advanced to admit of its being described in that connection. 

Formation. From narcotine. 1. By boiling it with peroxide of man¬ 
ganese and dilute sulphuric acid (Wohler). — 2. By boiling hydrochlo¬ 
rate of narcotmc with excess of bichloride of platinum (Blyth). — 3. By 
the action of dilute nitric acid ou narcotmc (Anderson), in all cases 
opianic acid (xiv. 427) is formed at the same time. 

Preparation. 1. When narco tine is decomposed by peroxide of 
manganese and sulphuric acid, as for the preparation of opianic 
acid (xiv. 427) the red-yellow mother-liquor remaining after separation 
of the opianic acid, contains cotarnine in solution, which can he pre¬ 
cipitated by (mercuric chloride or) bichloride of platinum. The pre¬ 
cipitate is purified by washing* with cold water and recrystallisation 
from boiling water containing hydrochloric acid; it is then pulverised, 
heated with water to boiling, and decomposed by a current of hydro- 
sulphuric acid. The solution of hydrochlorate of cotarnine filtered 
from the sulphide of platinum is mixed with excess of baryta-water 
and evaporated to dryness, and the cotarnine is dissolved out from the 
residue in -which it is contained, together with carbonate of baryta and 
chloride of barium, by means of alcohol (Wohler). — 2. In the 



COTARNINE. 


131 


decomposition of narcotine by bichloride of platinum, as described at 
page 427, vol. xiv., crystals of chloroplatinate of cotarnine separate 
from the dark-red liquid after half-an-hour’s boiling, while opianic and 
hemipinic (xiv. 430) acids remain in solution. The crystals are washed 
with water, heated to boiling with aqueous ammonia, decomposed by 
leading hydrosulphuric acid into the liquid, and the whole is evaporated 
to dryness. The residue is treated with water acidulated by hydro¬ 
chloric acid, to decompose the compound of bisulphide of platinum and 
sulphide of ammonium, the liquid filtered, and the greater part of the 
cotarnine precipitated from the filtrate by addition of potash. The 
remainder, which is kept in solution by the ammonia contained in the 
liquid, is separated by evaporation. The whole quantity of cotarnine 
so obtained is purified by treating its solution in hydrochloric acid "with 
animal charcoal and precipitating with potash (Blyth). — 3. Cotarnine 
is also obtained by boiling narcotine with nitric acid, as described under 
B, vol. xiv. page 423 (Anderson). — f. Matthiessen & Foster give 
the following process for the preparation of cotarnine: 2 pts. 
of narcotine is dissolved in a mixture of 30 pis. water and 3 pts. 
sulphuric acid; the solution is heated to boiling, and 3 pts. 
peroxide of manganese in fine powder is added to it as quickly 
as possible, care being taken that it does not cause the liquid to boil 
over; the mixture is then quickly filtered through a funnel surrounded 
by boiling water. The mother-liquor, drained off from the opianic acid 
which crystallises from the filtrate on cooling, is mixed with a 
quantity of milk of lime, sufficient to neutralise the free sulphuric acid 
and to precipitate the greater part of the manganese, then with excess 
of carbonate of soda; the whole is next heated to boiling for a few 
minutes, and filtered; the filtrate is neutralised with dilute sulphuric 
acid, evaporated rapidly to a small bulk, allowed to cool completely, 
poured off from any sulphate of soda that may have crystallised out, 
and finally mixed with excess of strong potash-ley whereby the cotar¬ 
nine is precipitated. The product so obtained may be dissolved in 
hydrochloric acid and decolorised with animal charcoal if necessary.^ 

Properties. Crystallised cotarnine (p. 132) loses water at 100°, 
and melts to a brown mass (Blyth). Reacts feebly alkaline. Tastes 


very bitter (Woilier). 










Blyth. 


a. 


b. 


Dtned. 

24 C . 

144 .... 65*76 

26 C . 

.... 156 . 

... 67-53 . 

... 65-95 

TS . 

... 14 .... 6-39 

N . 

... 14 

... 6*06 . 


13 H. 

13 .... 5*93 

13 H. 

... 13 

... 5*63 . 

1 6*39 

6 O... 

... 48 .... 21*92 

6 O. 

... 48 .. 

.. 20*78 .. 


OTraw 3 ..... 

.... 219 .... 100*00 

OTOT 3 O 6 . 

. . 231 . 

... 100*00 



a according to Matthiessen & Foster; the formula C 2G NH 13 0 6 (b) was proposed 
by Gerhardt {Pricis de Chimie organique , 2,189, 258, Paris, 1845) and Laurent 
(JST. Ann. Chim. Phys. 19, 370; Ann. Pharm. 62, 104). Wohler gave the formula 
C a6 NH w 0 5 ; Blyth C 25 NH 13 O f \ 

Decompositions. 1. Melts when heated and chars, giving off a dis¬ 
agreeable smell (Wohler).—2. By gently warming cotarnine with very 
dilute nitric acicl , cotarnic acid (p. 134) and nitrate of methylamine are 
obtained, C 24 NH 13 0 G -f 4HG = C 22 H 12 0 10 + C 3 JS T H 5 (Matthiessen & Foster.) 

k 2 












132 PRIMARY NUCLEUS C 26 H 18 ; OXYAZO-NUCLEUS C 26 NH n Q 6 . 

-—If cotarnine is dissolved in nitric acid diluted with, two measures 
of water, and. the solution boiled with addition of strong- nitric acid 
(whereupon nitrous fumes are evolved) until a sample deposits crystals 
when mixed with ether-alcohol, apophyllic acid (xiii. 154) is pro¬ 
duced. The mother-liquor of this acid yields, by dry distillation, a 
syrup, which evolves methylamine, ethylamine (bimethylamine ? 3 u\), and 
perhaps other bases when treated with potash. (Anderson). Cotarnine 
dissolves with dark red colour in concentrated nitric acid (Blyth); and 
is converted by it, on boiling, into oxalic acid (Anderson). 

On one occasion Anderson obtained, at the same time as apophyllic acid, yellow 
acid needles, melting to a yellow oil, and solidifying to a crystalline mass on cooling. 
Inis was soluble in water, and contained one time 55‘80 p. c C., and 3*91 H.; 
another time, when dried at 100°, it contained 61-21 p. c. 0., 4*16 N., 3-91 II., and 
30*66 0., which latter numbers correspond to the formula C 3G NII 13 0 14 (Anderson). 

IF # 3.. Cotarnine, heated in a sealed tnbe with aqueous hydrochloric 
(hydriodic or sulphuric) acid , yields hydrochlorate of cotarnamic 
acid (p. 134) and chloride of methyl: C^NTFO 8 + 2110 -f 2H01 = 
C sa ]SFH 13 0 8 3 HCl + C a H 3 Cl (Matthiessen & Foster). — 4 . Distilled with 
caustic potash it yields ammonia and methylamine, but apparently no bi- or 
ter-methylamine (Matth. & Foster). T — 5. Heated with absolute alcohol 
and iodide of ethyl , it is converted into hydriodate of cotarnine (sec below), 
without formation of an ethyl-cotamiue (How). 


Combinations. — With Water. — Crystallised Cotarnine. — Colourless 
needles, grouped in stars (Blyth), yellowish or huff (Matthiessen & 
Foster); Loses 7*22 to 7-51 p. c. water at 100 ° (Blyth), 7.45 “ 7 
(Matthiessen & Foster: 2 at. = 7*59 p. c.). Wohler obtained (hydrated ?) 
cotarnine as a deep yellow mass of radiating- crystals. 


Over oil of vitriol , 


24 C . 144 

. . . 14 

15 H . 15 

8 O . 64 

C 24 NH 13 0 6 ,2H0. 237 


60*76 

6*90 

6*33 

27*01 

100*00 


l. 

26 0 . 156 

. 14 

15 H . 15 

8 0 . 64 

C 26 NH 13 0 6 ,2H0 .... 249 


Matthiessen & Foster. 


.... 100*00 


tj. Alw ine r S ?^ Ve - S easily in waUr ' with dee P yellow colour (Wolilcr). 

are obtained by dissolving cotarnine in dilute 
and fJUtdto (Bl^h) UWe ' qU60US C ° tamine P reci P itates cu ? ric 

oil IK ^^ff ot 1 arnine - — Obta,mGda,a a red-brown uncrystallisablc 
on, by beating finely powdered cotarnine with absolute alcohol and 
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iodide of ethyl to 100° in a sealed tube. Insoluble in cold water; dis¬ 
solves readily in hot water. By treatment with nitrate of silver and then with 
hydrochloric acid, it is converted into hydrochlorate of cotarnine. (How.) 

Hydrochlorate. — Long needles, having a silky lustre, losing 14*51 
to 15*24 p. c. water at 100° (P 4 at. = 13*84 p, c.), and very soluble in 
water (Blyth). 


- 

o 

O 

o 

1—I 

Q 


Blyth. 

24 C . 

. 144 .., 

. 56-36 .... 

.... 57-39 

N. 

. 14 .... 

. 5*48 


14 H . 

. 14 ... 

. 5-48 .... 

.... 5-73 

6 O ... 

. 48 .... 

.... 18-78 


Cl. 

. 35*5 ... 

.... 13-90 


C 24 NH 13 0 6 ,EC1... 

. 255*5 .... 

.... 100*00 



Chloromercurate . — Separates as a thick, pale yellow precipitate, 
which soon becomes crystalline, on mixing cold solutions of hydro¬ 
chlorate of cotarnine and mercuric chloride; crystallises on cooling 
from warm dilute solutions in small yellow prisms. Appears to be 
decomposed by recrystallisation. A specimen, which was perhaps not 
quite pure, contained 37*95 p. c. Hg., 20*68 CL, 2*52 N. (Wohler: 
calculation for C 24 NH 13 0 6 } HCl,2HgCl = 38*06 p. c. Hg., 20*21 CL, 2*66 N.). 

Chloroplatinate . —Obtained, as described at page 130, in long red 
prisms; by precipitation of hydrochlorate of cotarnine with bichloride 
of platinum, as a lemon-yellow precipitate, resembling chloroplatinate 
of ammonia, and becoming red on drying. — Not decomposed by boil¬ 
ing with aqueous ammonia; appears to be decomposed by recrystalli¬ 
sation. Slightly soluble in water (Wohler, Blyth). 





Wohler. 

Blyth. 




mean. 

mean . 

24 C. 

,144 .... 

.... 33-84 ... 

. 34-70 . 

... 3476 

N ... 

.... 14 .... 

.... 3*29 



14 H ... 

.... 14 .... 

.... 3*29 ... 

..... 3*33 . 

... 3-47 

6 O ... 

.... 48 .... 

... 11*28 



3 Cl ... 

.... 106*5 .... 

... 25*03 ... 

. 24*09 


Pt ..... 

.... 99 .... 

.... 23*27 ... 

. 22*80 . 

... 22-89 

C 24 NH 13 0 6 ,HCI,PtCl 2 .... 

. 425-5 .... 

.... 100*00 




How found 22*38 p.c. platinum; Matthiessen & Foster 23*10 to 23*31 p.c. 

* Hydrochlorate of cotarnine forms a splendid dark-red double salt 
with terchloride of gold (Blyth). 

Dissolves readily in alcohol with deep yellow colour (Wohler); with 
brown colour, and cannot be again obtained crystallised (Blyth). 

Easily soluble in ether. The solution in hydrochloric acid is pre¬ 
cipitated by tannic acid * 
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OXYAMIDOGEN-NUCLEXJS C^AdBFO 4 . 


Appendix to vol. xiv., p. 521. 

Cotarnic Acid. 

O 22 H 1201O = C^H^OSO 6 . 

Matthiessen & Fostek. Proc. Boy. Soc. 11, 59; Ann. JPhorm. Suppl . 
1, 331. 

Obtained, but not always, together with nitrate of methylamine, by 
gently heating notar nine with very dilute nitric acid. — Perhaps identical with 
Anderson’s hydrate of opianyl (xiy. 424). Contains no nitrogen; its aqueous 
solution reacts strongly acid. — Easily soluble in water; gives no 
coloration with sesquichloride of iron. Gives a white precipitate with 
acetate of lead , insoluble in excess of acetate of lead. 

Cotarnate of Silver . — Nitrate of silver gives, with the aqueous acid, 
a precipitate which is slightly soluble in hot water. 


Matth. & Foster. 
mean. 

22 C . 132 .... 30*14 .... 29*67 

10 H . 10 .... 2*27 .... 2*17 

2 Ag . 216 .... 49*32 .... 49*24 

10 O .. 80 .... 18-27 .... 18*92 

C 2: H 10 Ag 2 O ia . 438 .... 100*00 .... 100*00 


The acid dissolves sparingly in alcohol, and is precipitated from the 
solution by ether.; 


Oxyamidogen-nucleus C 22 AdH n 0 4 . 

Cotarnamic Acid. 

CPNEFG 8 = C 22 AdH n 0 4 ,0 4 . 


Matthiessen & Fostek. Phil. Trans. 1863, 860 ; abstr. Proc. Boy. Soc. 

12, 503. 

Precipitated as an orange-red crystalline powder on cautiously 
adding aqueous ammonia or carbonate or sulphite of soda to the 
aqueous solution of hydrochlorafce of cotarnamic acid. — Dissolves with 
orange colour in excess of aqueous alkali, the solution rapidly becoming 
dark brown by exposure to air. 

Combinations. Dissolves sparingly in cold, somewhat more abun¬ 
dantly in boiling water, a very small quantity imparting an intense 
orange colour to a large bulk of water. 

Hydrochlorate of Cotarnamic Acid. — Formed, together with chloride 
methyl, by heating cotamine with three times its weight of strong 








NARCOTINE. 


135 


aqueous hydrochloric acid to about 140° in a sealed tube (p. 132), or 
by the action of dilute hydrochloric acid oil eotarnamic acid. 

Pale yellow tufts of small silky needles. 


22 C. 

. 132 .... 

.... 50-87 

Mattli. & Foster. 
mean. 

1ST..... 

. 14 .... 

.... 5A0 

. 5-73 

14 H .. 

. 14 .... 

.... 5*40 

. 5-70 

8 O. 

. 64 .... 

.... 24*65 

. 24*61 

01 . 

. 35*5 .... 

... 13*68 

. 14*02 

C*-AcUI n 0 4 ,HCl. 

. 259*5 .... 

.... 100*00 

. 100*00 


Partially decomposed, with separation of eotarnamic acid, when 
dissolved in pure water; dissolves without decomposition in water 
containing a trace of hydrochloric acid, giving a lemon-yellow solution 
which becomes dark green by exposure to the air. — Nitric acid 
dropped into the boiling aqueous solution, causes it to assume a deep 
opaque crimson colour when seen by reflected light, and transparent 
orange by transmitted light; after some minutes, slight effervescence 
takes place, and the solution remains transparent, but of a darker 
orange colour. — Evaporated nearly to dryness with excess of dilute 
sulphuric acid, it acquires a magnificent crimson colour, which disap¬ 
pears on addition of water, but is restored on again evaporating. — 
Eeduces nitrate of silver added in excess to the hot solution. — Am¬ 
monia, carbonate of soda, or sulphite of soda, added to the aqueous 
solution, throw down eotarnamic acid, easily soluble in excess of the 
first. 

Hydrochlorate of eotarnamic acid dissolves very readily in boiling 
water, much less easily in cold water. It is slightly soluble in alcohol; 
insoluble in ether. 


Conjugated Compounds of Cotarnine. 

Narcotine. 

C w NR 23 0 14 or C 46 3Sn0P 5 O M . 

Perosxe. Ann . Chim. 45, 271; A. Tr. 12, 1, 223. 

Robiquet. Ann. Chim. Plugs. 5, 275; Gilb. 57, 163. — J. Pharm. 
17, 637; Ann. Pharm. 2, 267. — J. Chim. meet 9, 66; Ann. Chim. 
Phys. 51, 226; Ann. Pharm. 5, 83. 

Sertuerxer. Gilb. 59, 50. 

Pumas & Pelletier. Ann. Chim. Phys. 24, 185. 

Merck. Mag. Pharm. 15, 147. — J . Pharm. 16, 380. — N. Tr. 20, 1, 
134,— Jinn. Pharm. 21, 202. 

Geiger. Mag. Pharm. 17, 221. 

Puflos. Sckiv. 61, 217. 

Braxdes. Ann. Pharm. 2, 274. 

Pelletier. Ann. Chim. Phys. 50, 240; Ann. Pharm. 5, 169. 

Liebig. Ann. Pharm. 6, 35 ; 26, 51; Pogg. 21, 30. 

Couerbe. Ann. Chim. Phys. 59, 159; Ann. Pharm. 17, 174. 

Regxault. Arm. Pharm. 26, 27; 29, 60; J. pr. Chem. 16, 273. 
Wohler. Ann. Pharm . 50, 1; J. pr. Chem. 31, 420; Pogg. 61, 532. 
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Blytii. Ann. Pkarm. 50, 29 ; Phil. Mag. J. 25, 363. 

Wertheim. Ann. Pkarm. 70, 71. — Ann. Pkarm. 73, 208 ; Wien. Ahad. 

Per. 4, 8 ; Ghem . Gust. I860, 141.— IFzbtt. Ahad. Per. 6, 109; <7. jw. 

Ctoi. 53, 180 and 431; Pkarm. Centr. 1851, 918; JR. J. Pkarm. 

19, 388.— Gerkardt, Traite 4, 67. 

Anderson. Edinb. Royal Soc. Trans. 20, 3, 347; Ann. Pkarm. 86,179; 

J . pr. Chem. 57, 358. 

How. Edinb. Royal Soc. Trans. 21, 1, 27; Ann. Pkarm. 92, 337; J . pr. 

Ctoz. 63, 300; Centr. 1855, 26. 

Matthiessen & Foster. Phil. Trans. 1863, 345; abstr. Chem. Soc. J . 

[2] 1, 342; Proc. Roy. Soc. 11,55; An??. Pkarm. Suppl. 1, 330; ifejp. 

Ckim.pure , 3, 282; Zeitsckr . Chem. Pkarm. 4, 226; /Stoc. Ota* 

Paris, 1862, 22; further, Proc. Pop. Poo. 12, 501. 

The opian of the 3rd German edition of Gmelin’s Kandbueh. Sel $ opium of 
Derosne. Rar cotine principle of opium. — Discovered in 1803 by Derosne, and at 
first considered almost identical with morphine. Serturner at one time regarded it as 
basic meconate of morphine, but afterwards Robiquet and also Serturner himself 
showed that the two substances were distinct. 

Occurrence. In opium (JECandbuck, viii. Phytochem. 40) ; according to Pelletier in 
the free state (that is, not combined with acids) ; according to Serturner and Berzelius 
as a salt (decomposable by the solvent medium). — The proportion of narcotine in 
Bengal opium varies from 0*75 to 6 p.c. (O’Shaughnessy). Fresh poppy-sap collected 
in Bengal contained 1-635 p.c. narcotine, after separation of vater 4 p. c.; the same 
sap dried at 96°, or slowly evaporated in open dishes, contained, after removal of 
water, 3*S and 3'6 p. c. (Eatwell, Pkarm. J. Trans. 11, 269,306 and 359; Ann. Pkarm . 
84, 385). The proportion of narcotine which the undermentioned varieties of opium 
respectively contain is as follows :—Smyrna opium, 6*5 to 9‘6 p. c. (Mulder), 
1*30 p. c. (Schindler) ; Egyptian opium, 2*68 p. c.; opium from Constantinople, 
3*47 p.c. (Schindler); Oriental opium (dry), 7*5 p.c. (Biltz). Opium collected 
from white poppies at Erfurt m 1829, contamed 3-3 p. c. narcotine, that collected 
from blue poppies in 1829 contained 9 5 ; in 1830 it contained 6 25 p. e. narcotine 
(Biltz, R. Tr. 23,1,245; Berz. Lehrb . 3 Aufi. 7,285). —The ripe capsules of the blue- 
seeded poppy contain narcotine (Winelder, Repert. 59, 17) ; the poppy-heads when 
not quite ripe contain narcotine and codeine (or perhaps thebaine), but no morphine 
(Wmckler, Repert. 53, 289). Erench opium contained no narcotine but a large 
quantity of morphine (Pelletier, J. Pkarm. 21, 570). — The deposit which forms in 
Laudanum liquiduni Sydenham by keeping, contains a relatively large quantity of 
narcotine (Biliot, Pkarm . Viertelj. 6 ; R. Br. Arch. 95, 71). 

Preparation . Narcotine is commonly obtained as a bye-product in the prepara¬ 
tion of morphine. 1. When opium is exhausted with cold water for the 
purpose of preparing morphine, the greater part of the narcotine re¬ 
mains, as a general rule, in the residue; but, according to Robiquet, 
when the characters of the opium are different, the whole, or most of 
it, may pass into solution with the morphine. 

a. The residue of the opium which is insoluble in wafer, is ex¬ 
hausted with hydrochloric acid (or with alcohol); the narcotine is 
precipitated from the resulting solution by means of bicarbonate of 
soda; the precipitate is exhausted with alcohol of 80 p. c.; one-half 
or one-third of the alcohol is distilled off, and the residue is poured 
boiling hot into a flat vessel, wherein the narcotine crystallises, after 
from two to four hours. The crystals are to be washed with cold 
alcohol, and recrystallised from boiling alcohol {Berz. Lehrb. 6, 289). 

k. The extract of opium, prepared with cold water, is evaporated 
to a thick syrup, allowed to cool, and mixed up with 5 or 6 parts 
water; whereupon narcotine is deposited as a black-brown, sandy, 
crystalline mass, a further quantity of which can be obtained by 
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evaporating and re dissolving the filtrate (Derosne). Caustic or car¬ 
bonated alkalis extract the foreign colouring substances from this 
product, and leave nearly white narcotine (Wiggers). — Ether takes 
up narcotine, or narcotine together with foreign matters, from the 
extract obtained by exhausting opium with water, and evaporating. 
The ether is driven off, and the residual acid, brown, saline mass is 
dissolved in hot water or alcohol, decolorised with animal charcoal, 
and the narcotine precipitated from the cooled filtrate by ammonia. 

2 , If the opium has been exhausted with water containing hydro¬ 
chloric acid, the narcotine may be precipitated from the extract by 
dissolving chloride of sodium therein. The liquid, which is at first 
milky, deposits, on standing, a brown, curdy precipitate, which is 
dissolved in dilute hydrochloric acid, and precipitated by potash-ley 
(Wittstock). 

3. Opium is exhausted first with cold ether (which takes up the 
greater part of the fat and resin, together with a small quantity of 
narcotine), then repeatedly with boiling ether; the extracts obtained 
by hot ether are evaporated, and the residual narcotine is freed from 
adhering soft resin by repeated crystallisation from alcohol (Robiquet). 
— Serturner distills off \ of tlie etlier from tlie etliereal extract of opium, -whereupon 
the residue separates into a saline crust and mother-ley, both containing narcotme. 
He removes the resin from the former by means of heated oil of turpentine ; washes 
with cold, and dissolves in boiling alcohol, and precipitates the narcotine from the 
solution (which reacts acid v ith litmus) by ammonia. — He evaporates the mother- 
ley, exhausts the residue with boihng vater, and precipitates this solution also with 
ammonia. — The m s>tals of narcotine, which form on evaporating the ethereal extract 
of opium can also be separated mechanically from the precipitated resin, or by treat¬ 
ment with dilute hydrochloric acid and precipitation with ammonia, or by washing 
with cold ether (Braudes). In case they are mixed with crystals of meconin, the 
latter can be removed by boiling water (Merck). — On the preparation of narcotine 
for use in medicine, see O’Shaughnessy {Hepert. 69, 94). 

Purification . By solution in hydrochloric acid, precipitation with 
potash-ley, and recrystallisation of the washed precipitate from boiling 
alcohol. 

Properties. Long needles, colourless, pearly-lustrous, and right 
rhombic prisms, often flat, often radiating (Serturner, Derosne). 
Crystalline form corresponds with that of opianine (p. 146) (Schabus). 
Heavier than water. Melts, when heated to 170°, like wax, and soaks 
into filter-paper, losing, at the same time (according 1 to Pelletier & 
Dumas) 2 to 3 p. c. water, and solidifies at 130°, to a radiate mass 
when cooled slowly, or to a transjDarent, fissured resin when cooled 
quickly. — Odourless. Tasteless. — Neutral to vegetable colours. — 
Molecular rotatory power (xv. 245, footnote) to the left, [a\r = 130°* 6 
or 151*4°; but not ascertainable with exactness on account of its slight 
solubility in cold alcohol and ether. On addition of acids, it acquires a 
rotatory power towards the right, the original rotatory power being 
brought hack by neutralisation with ammonia. The rotatory power 
of acid solutions of narcotine was found by Bouchardat to vary accord¬ 
ing to the quantity and nature of the acid (Bouchardat, JSF. Ann . Cliim. 
Phys. 9, 224. — N. J. Pharm . 23, 288; J. pr. Chem, 60, 118). 

Less poisonous than morphine. Pure narcotine has no effect on 
human beings, even in doses of 120 grains; less than 140 grains does 
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not produce giddiness. Dissolved in acetic or hydrochloric acid, 20 to 
70 grains produces giddiness, trembling, and sleeplessness. Thirty 
grains dissolved in acetic acid is a fatal dose for a dog (Orfila). Acts 
as a febrifuge (O’Shaughnessy). 



a. 



b. 


44 C . 

. 264 ... 

. 63-92 

46 C . 

. 276 ... 

. 64-63 

isr ... 

. 14 ... 

3-39 

N... 

. 14 ... 

. 3*27 

23 H . 

. 23 ... 

. 5-57 

25 H. 

.... 25 .... 

. 5*85 

14 0 . 

. 112 ... 

. 27'12 

14 0 . 

. 112 .... 

. 26-25 

C«Iv T H 23 0 14 . 

. 413 ... 

. 100-00 

C 46 NH 25 0 14 .. 

. 427 .... 

. 100-00 


Liebig. 

Pelletier. 

Regnault. 

A. W. Hofmann, 

. 64-09 .... 

... 63-91 ... 

. 64-25 

. 64-53 

2-51 . 

4-31 ... 

. 3-49 . 

. 3-30 

5-50 .. .. 

... 5-45 ... 

. 5-96 . 

. 6-21 

27-90 . 

.. 26-33 . 

.. . 26-30 

. 25-96 

100-00 . 

.. 100-00 .... 

.... 100-00 . 

. 100-00 


Matthiessen & Foster. 

a. mean . b. c. d. e. f. mean.' 


0. 03-79 .... 63*47 .... 64-01 .. 63*74 .... 63-80 .... 63-80 

N . 3-32 

11 . 5-81 .... 5-73 .... 5-71 .... 6-77 .... 5-75 .... 5*71 

0. 27-08 


100-00 

Yarrentrapp & Will (Ann. Phcirm . 39, 282) found 3*75 p. c., 
Mulder found 2 44 to 3*03 p. C. nitrogen. — Maltliiesben & Foster analysed 
a nareotine from a mixture of various kinds of opium, b nareotine from Turkish 
opium, c from Egyptian opium, d from Persian opium, e from Egyptian opium, 
another sample, f from Turkish opium, another sample. — In place of the earlier 
and G4 ° NU2 °° 12 ^ Kegnault (0“XH?0% and Pelle¬ 
tier (U NH 'O ), Plyth proposed the formula b. The decompositions of narcotino 
are still better explained by Matthiessen & Foster’s formula, a, which contains the 
elements of cotarnine and of opianyl. 

-According to Wertheim there exist, in addition to the narcotino investigated by 
Wohler and Blyth (named by Wertheim ethyl-narcotine), two other homologous bases 
differing from this by containing 2 at. carbon and 2 at. hydrogen more and less 
respectively, and distinguishable by their yielding, when distilled with potash - 
hydrate, the former propylamine, the latter methylamino, while eth\ 1-narcotine 
llle samo treatment * He gave to these bases the formula) 
0«NH"0» (metbyhnarcotme), (WHW (ethyl-narcotine: Wohler and Birth’s nar¬ 
cotme), and C NH^O 14 (propyl-narcotine). Hintcrberger regards the base used by him 
lor the preparation of the cliloromercurate of nareotine (p. 141) as a fourth variety', con¬ 
taining OH- less than Wertheim’s methylnareotinc. Matthiessen & Foster, on the 
other hand, found^ all the narcotines of tlie manufactories to have the same composi¬ 
tion, and consider it more probable that one and the same nareotine (since, when dis- 
tilled ^th hydriodic acid, it yields 3 at. iodide of methyl) may yield by distillaiion 
with potash-hydrate, now methylamine, now bimethylamine, and now termethy- 

la -f - W0Xdd a PP ea ^ according to this view, to have been mistaken 
by weitheim for its isomer propylamine 

Decompositions. 1. Vilen nareotine is heated in an oil-bath a few 
degrees above its melting point, it gradually acquires a deep red- 
yellow colour, and at about 220° it suddenly froths up strongly 
evolves nearly pure ammonia, and solidifies to an exceedingly porous 
mass, consisting of humopic acid and a small quantity of a peculiar 

S« dl J£' e h T ™ tin0 a J ld cotarnine. Hydrochloric Lid ex- 
tracts the base from this residue; water forms a yellow solution 
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containing the compound of the base with hnmopic acid, from which 
humopic acid is precipitated by acids (Wohler). 

The new base is precipitated from its hydrochloric acid solution by mercuric chloride 
or by bichloride of platinum, as a double salt, but rendered impure by a second pro¬ 
duct of decomposition, which colours the liquids and precipitates blue or blue-green, 
and produces a blue-black coloration with ferric chloride. The double salts, freed 
as far as possible from this product, are found to be soluble in boiling water, and are 
deposited on cooling, tbe mercury salt in small white, the platinum-salt in small red¬ 
dish-yellow crystals. The latter froths up strongly when heated, and leaves 
13*4 p. c. platinum as a soft, bulky skeleton (Wohler). 

Narcotine melts and froths when subjected to dry distillation, 
yielding carbonic acid and combustible gas, water, carbonate 
of ammonia, and empyreumatic oil, and leaves charcoal (Derosne). 

2. When heated beyond its melting point in contact with the air, it is 
coloured purple, brown, and then black, gives out a dense brown smoke, 
takes fire, with vivid evolution of sparks, and burns with red, slightly 
smoky flame, leaving a soft, shining charcoal (Merck, Duflos, 
Winckler). The smell which it gives off is the same as that produced 
by quinine and meconin (Winckler). Narcotine takes fire on red-hot 
coals (Derosne). — 3. Heated with ivater in a sealed tube to 200°, it 
dissolves completely with red-yellow colour, giving a neutral solution 
which is coloured black-blue by ferric chloride (Wohler). Heated 
with water to 240° or 260°, it yields propylamine (or rather termethy- 
lamine) (Reynoso, Compt. rend. 34, 799). 

4. Dissolved in water in the form of a salt, narcotine is violently 
attacked by the electric current , in the same way as by hot con¬ 
centrated nitric acid (Hlasiwetz k Rochleder, Wien. Akad. Ber. 
5, 447). 

5. Exposed to the vapour of bromine , it is coloured orange-yellow; 
in foefoVie-vapour, brown-yellow ; in chloride-of-iodine vapour, vermilion- 
red to yellow (Donne, J. Pharm. 16, 372). The salts of narcotine 
are not coloured by aqueous iodic acid (Serullas, Ann. Chim. Phys . 
43, 211). 

In dry chlorine gas, narcotine quickly becomes red-brown; the 
mass is partially soluble in water with green colour, while a greenish- 
black residue remains. On leading chlorine into water in which 
narcotine is suspended, it acquires at first a flesh-red colour, then 
becomes darker, brown-red, dissolves entirely, and deposits brown 
flocks; while the liquid becomes greenish, and after filtering off the 
flocks, yields, when neutralised with ammonia, a small quantity of a 
beautiful green resin. The flocks, by washing with boiling water, 
become black, friable, and infusible; they are insoluble in alcohol 
(Pelletier, J . Pharm. 24, 165; Ann. P/mm. 29, 57). — By passing 
chlorine for ten minutes through a solution of 1 pt. narcotine in 400 
pts. water acidulated with sulphuric-acid, an orange-yellow coloration 
is produced, but no turbidity (Lepage, J. Pharm. 26, 140), If to ail 
aqueous narcotine-salt there is added first aqueous chlorine, then very 
dilute ammonia in slight excess, and lastly, carefully, drop by drop, very 
dilute acid, scarcely any coloration (such as would appear in presence 
of morphine, cinchonine, strychnine or brucine) is produced (Soubeiran 
k Henry, J. Chim. me'd. 22, 134). 



140 


CONJUGATED COMPOUNDS OE COTARNINE. 


6. By distilling 20 grm. narcotine with concentrated aqueous 
hydriodic acid , 19 grm. iodide of methyl are obtained; that is 3 at. 
iodide of methyl (calcul. 21*1 grm.) from 1 at. narcotine (Matthiessen & 
Foster). 

7. When a few drops of oil of vitriol are poured upon narcotine, 
it becomes yellow, and on heating, brown (Riegcl, J. Erdmann). On 
adding powdered narcotine to perfectly pure oil of vitriol (free from 
nitric acid) covered with a few drops of water, an amber-yellow 
colour is produced, which passes after a few hours into orange-red 
(Jacquelain). If air or oxygen is allowed to have access to the 
colourless mixture of narcotine and oil of vitriol, it turns yellow, and 
afterwards red (Couerbe). According to Merck, oil of vitriol colours 
narcotine dirty blue, then brown-yellow; according to Schlienkamp, 
yellow-green; according to Serullas, Bussy, Guibourt, and Henry & 
Lecanu, bright yellow; it then quickly becomes orange-red, and after 
three days exhibits a wine-red colour. Hot oil of vitriol dissolves 
narcotine with effervesence and dark purple-red colour (owing’ to the 
presence of nitric acid? Kr.) (Duflos).—By heating with dilute 
sulphuric acid, it is converted into sulphonarcotide (Laurent & 
Gerhardt). 

8. Cold nitric acid dissolves narcotine without coloration (Couerbe), 
on heating, it is coloured yellow (Riegel). Powdered narcotine is 
coloured a beautiful lemon-yellow by concentrated nitric acid, but not 
till after a few minutes (Merck). It is reddened by warm nitric 
acid, and dissolves, with formation of oxalic acid and artificial bitter 
(Derosne), without forming picric acid (Liebig). 

Concentrated nitric acid, even in the cold, attacks it violently and 
converts it into a dense red resin, evolving’ abundance of red fumes. 
Acid somewhat more dilute produces a red liquid, which leaves, on 
evaporation, an amorphous orange-coloured residue. On boiling this 
residue with potash-ley, methylamine is obtained (Anderson). By 
slightly heating’ narcotine „with concentrated nitric acid, so as to 
avoid the evolution of red fumes, a combustible gas, apparently 
nitrate of ethyl or of methyl, is evolved (Gerhardt, Compt . Chim. 
1845, 117; Traite , 4, 64). — When 1 pt. narcotine, together with 
2*8 pts. nitric acid of sp. gr. 1*4 and 8 pts. water (as in B, vol. 
xiv. p. 423), is heated uniformly to 49°, the narcotine melts to a 
yellowish mass, which dissolves on stirring, without evolution of red 
fumes, and then, when the solution is nearly complete, teropiammone 
(xiv. 436) is deposited, while opianyl (xiv. 422), opianic acid (xiv. 427), 
nemipinic acid (xiv. 430), and cotarnine (xvi, 130) remain dissolved 
(Anderson). On one occasion Anderson obtained also hydrate of 
opianyl (xiv. 424, and xvi. 134). 

In this decomposition opianic acid and cotaminc must be regarded as primary, 
the other substances as secondary products: C 44 NH 23 0 14 + 20 — C :(, II 1(! 0 10 + 
C 24 NH 33 0 6 . The opianyl might also be supposed to be formed by the breaking up 
of the narcotine: C^NH-^O 34 = OTEPOO 8 + 0 24 NH 13 O, or at the expense of the 
opianic acid : 2C 2(3 H 10 Q 10 — C 20 H m O s + C 20 H l0 O 12 . The last process, or the further 
oxidation of the opianic acid, yields hemipime acid. 

9. When at least twice its weight of hjponitric add is poured 
upon 1 or 2 grm. narcotine, the mixture at once acquires a fine 
crimson colour, becomes hot, froths up, and gives off a large quantity 
of red fumes. After half a minute the action diminishes, but suddenly 
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becomes again more violent, so that tlie mass takes fire and burns 
with a white flame. There remains a very porous charcoal, con¬ 
taining picric acid in the inside. Water decolorises the red mass 
at first formed. (Mialhe, J . Phcmn . 22, 583.)—According to Couerbe, 
nitrous oxide, nitric oxide, nitrous acid, and kyponitrous acid, kayo no action upon 
narcotine. 

In contact with oil of vitriol containing a trace of nitric acid, 
narcotine takes a fine blood-red colour, and colours the acid similarly 
(Couerbe, Lcfort); but is decolorised on addition of a little more 
nitric acid (Fresenius). — Tkis behaviour was first observed by Duflos (Scftw. 
61, 217), but the coloration was ascribed by him to the action of oil of vitriol only. 
— A single drop of nitric acid in a pound of oil of vitriol can be thus detected. 
When 6 grains of narcotine is shaken with i an ounce oil of vitriol, containing an 
exceedingly small quantity of nitric acid, the mixture becomes * yellow, and after 
8 minutes red (Couerbe). If nitric acid is added to the mixture of narcotine and oil 
of vitriol, it is coloured first yellowish red, then yellowish brown (Scklienkamp, 
W. JBr. Arch. 86, 279). If 7 pts. nitric acid (hyponitric acid or nitrate of potash) 
are mixed with 10,000 pts. oil of vitriol, the mixture becomes dark-red on addition 
of narcotine ; the coloration is amber-yellow when oil of vitriol containing 8 pts. 
nitric acid to 1,000,000 is used ; and even with 3 x^ts. nitric acid to 5,000,000 pts. 
sulphuric acid, the colour became darker after a few hours (Jacquelain, 2V T . Ann. Cl dm. 
Phys. 7, 197 1 Compt. rend. 14, 643). Eight to twenty drops of oil of vitriol con¬ 
taining nitric acid (prepared by mixing 6 drops nitric acid of sp. gr. 1*25 with 
100 cub. centnn. water, and adding 10 drops of this mixture to 20 grni. oil of vitriol) 
added to narcotine, colour it onion-red, and after addition of (pure) oil of vitriol, this 
coloration is permanent for eight days or longer. On further adding to the mixture 
fragments of jjeroxide of manganese, it shows, after one hour, a yellow or blood-red 
colour, which remains unchanged, even after careful dilution with from 4 to 6 
measures w r ater, and almost complete neutralisation with ammonia j a slight excess 
of ammonia destroys the colour, forming an abundant dark brown precipitate, but it 
is reproduced on acidifying (J. Erdmann, Ann. Rharm. 120, 188). — In presence of 
nitric oxide, sulphuric acid colours narcotine pale green; if nitrous oxide is emjdoyed 
a fine red coloration is immediately produced (Couerbe). 

Narcotine is reddened also by the following oxidising substances after addition of 
oil of vitriol:— iodic acid, iodates, chloric acid, chlorate and ‘perchlorate of potash, 
chlorous acid , chlorite of potash and protoxide of lead, nitrate ofl potash, antmoniate 
of potash, and peroxide <f lead (Lefort, Rev. Scient. 16, 355). On addition of per¬ 
oxide of lead to the solution in sulphuric acid, it takes a dirty red colour; after a 
few hours it becomes purple-red and violet; on addition of bichromate of potash it 
becomes brown-green and afterwards darker (Siegel). 

10. Narcotine heated with excess of dilute suli>huric acid and 
finely powdered peroxide of manganese is resolved into opianic acid 
(xiv. 427) and cotarnine (p. 130), with slight evolution of carbonic acid 
(Wohler). On one occasion Wohler obtained also apophyllic acid 
(xiii. 154), and by heating narcotine with peroxide of manganese and 
hydrochloric acid, or with peroxide of lead, liemipinic acid (xiv. 430) was 
also produced. — By pouring aqueous sulphate of narcotine upon per¬ 
oxide of lead, beating to boiling, and adding sulphuric acid drop by 
drop, E. Marchand’s narcoteine is formed, and this, by further heating, 
as long' as effervescence continues, is converted into opianic acid. 
Narcoteine is brown, amoipdious, very bitter; easily soluble in nitric 
acid with yellow colour, in oil of vitriol with splendid red, in water 
with yellow colour ; the last solution is coloured red-yellow by 
ammonia or potash, and does not precipitate basic acetate of lead. It 
is very soluble in alcohol, very slightly soluble in ether (Eug. 
Marchand, J. Chmi. mid. 20, 365). 

11. When heated with very concentrated aqueous potash-ley, or with 
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alcoholic potash, narcotine is converted into narcotinate of potash (p. 148) 
(Wohler). — Heated -with excess of potash-hydrate to 200° or 220°, it 
yields methylamine or termethylamine (Wertheim). There is also 
produced an oily base, boiling* at a much higher temperature than 
termethylamine (Hofmann* Ann . Pharm . 75, 367). Pyrrol occurs 
among* the products of decomposition (Gr. Williams, Ghenu Gaz. 1858, 
381). —Wertlicun supposes tlie tenneth>lamine to be the ibomeric body propyla¬ 
mine; but according to Mattliiessen & Poster’s experiments ( outlie action of Ilydriodic 
acid on narcotine, p. 140), there is no doubt that it must be regarded as the former, 
as had been previously suggested by Hofmann {Ami. Pharm. 79, 29). (See also 
p. 138.) — 12. 31a cw'oso-mercuric nitrate colours narcotine yellow, then 
brown (Lassaigne, Ann. Chim . Phjs. 45, 435). 

13. Narcotine heated with excess of bichloride of platinum is de¬ 
composed (with formation of protochloride of platinum) into carbonic 
acid, cotarnine, and opianic acid, hemipinic acid being also produced 
by the decomposition of the opianic acid. When the smallest possible 
excess of bichloride of platinum is employed, narcogenine (p. 140) is 
formed (Blyth). Dor formulae representing the decomposition, sec above; they, 
however, still leave the formation of carbonic acid to be accounted for. 

14. Narcotine does not reduce red prussiate of potash in alkaline 
solution (Kieffer, Ann. Pharm . 103, 277). — 15. It is not decomposed 
when heated for half an hour to 100° with absolute alcohol and iodide 
of ethyl , but it is partially converted into hydriodate (How). 

Combinations . — With Water . — Narcotine does not dissolve in cold 
water, and is insoluble or only very slightly soluble in boiling water 
(Sertiirner, Duflos). Narcotine (containing acid) prepared by ex¬ 
hausting* opium with ether dissolves in 25,000 pts. water at 20°, in 
7,000 pis. boiling water; narcotine free from acid, prepared by 
dissolving the foregoing in hydrochloric acid, precipitating with 
ammonia, and recrystallising from alcohol, dissolves in 1,500 pts. 
water at 20° and in GOO pts. boiling water (Braudes). 

With Acids. — Narcotine dissolves easily in acids, combining with 
them to form salts having an acid reaction (Derosne, Sertiirner). 
The salts are for the most part uncrystallisable, and taste more bitter 
than the salts of morphine; those containing weak acids are partially 
decomposed by a large quantity of water; those containing volatile 
acids are also decomposed partially by evaporation, with separation of 
narcotine (Derosne, Sertiirner, Duflos). It is very slightly soluble 
in dilute acids (Merck). Caustic alkalis and alkaline carbonates and 
bicarbonates precipitate narcotine from solutions of its salts as a white 
powder insoluble in excess of the precipitant (Derosne, Sertdrner), 
and appearing as made up of branching crystals under a magnifying 
power of 250 (Andersen). Alkaline bicaibonates precipitate most, 
but not all of the narcotine (Duflos). The presence of tartaric acid 
does not prevent the precipitation of narcotine-salts by alkaline 
bicarbonates (Oppermann, Ann . Pharm. 58, 48). —Phosphate of soda 
lluows down a white powder, easily soluble in hydrochloric acid 
(v. Planta). Narcotine has not the power of decomposing sulphate of 
copper (De Vrij;. — In solutions of the narcotine-salts, tincture of 
iodine produces a kermes-brown precipitate (v. Planta); chlorine- 
water a slight yellow coloration; chloride of lime a white, curdy preci¬ 
pitate, soluble in excess of acid with pale yellow colour*; bromine-water 
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a white turbidity which disappears without coloration on stirring 
(Duflos); tincture of bromine a yellow precipitate (Merck). With oil 
of vitriol containing nitric acid, the salts behave like narcotine itself 
(p. 141) and are precipitated by basic acetate of lead (Nees v. Esenbeck). 
They have no action on either bromide or iodide of potassium (see below), 
nor on iodate, bromate, or chlorate of potash, stannic chloride, mer¬ 
curous nitrate, mercuric nitrate, or nitrate of silver (Merck, Duflos). 
They give no blue coloration with ferric chloride. — The salts of 
narcotine are soluble in water, alcohol, and ether. 

Carbonate of narcotine is not produced, either by treating narcotine 
suspended in water with carbonic add , or by precipitating narcotine 
salts with alkaline carbonates (How, Ann . Pharm . 100, 375; Lied 
Kopp’s Jahresb . 1854, 518). 

Phosphate of Narcotine . — Turpentine-like mass, with crystals 
(Braudes). 

Sulphate. —100 pts. narcotine neutralise 12*5 pts. oil of vitriol 
(Robiquet). The uncrystallisable sulphate of narcotine contains 11*7 
p. c. sulphuric acid (Brandes). 

Hydriodate . —• "When finely powdered narcotine is heated in a sealed 
tube with absolute alcohol and iodide of ethyl to 100° for an hour, 
crystals of narcotine separate from the solution on cooling. The 
liquid poured off from the crystals and evaporated, after the alcohol 
and iodide of ethyl have been distilled off, leaves a residue which 
yields hydriodate of narcotine to hot water, while a small quantity of 
narcotine remains behind. — Separates from its solutions when evapo¬ 
rated spontaneously, or at 100°, as an oil, which cannot be crystallised 
even from alcohol or ether. Treatment with nitrate of silver and 
hydrochloric acid successively converts it into hydrochlorate of narco¬ 
tine (How). —* Iodide of potassium throws down from hydrochlorate 
of narcotine, a dense, white powder, which is deposited in drops after 
some time (v. Planta). Biniodide of potassium gives, even in very 
dilute solutions of narcotine, a yellowish white, permanently amor¬ 
phous precipitate (Delffs, N. Jahrb . Pharm . 2, 31; Wagner, DingL 
161, 40).* 

Hydrochlorate . —100 pts. narcotine treated with dry hydrochloric 
acid gas at 100°, the excess of acid being afterwards displaced by dry 
air, is found to have absorbed 9*52 pts. hydrochloric acid (Liebig). 
Narcotine treated with hydrochloric acid at the common temperature, 
retains 13*65 p. c. hydrochloric acid in vacuo over caustic potash; 
part of this escapes on heating in a stream of air, so that at 100° or 
115° the product contains 8*86 p. C. (1 at. ; calculation for C 44 H 23 NQ 14 =8 83 
p. e hydrochloric acid). It dissolves in water, reacts acid, and melts with 
coloration when heated to 130° (Regnault). — The solution of narco¬ 
tine in aqueous hydrochloric acid leaves on evaporation a transparent 
gum, which dissolves easily in water, and retains its hydrochloric acid, 
and consequent solubility in water and acid reaction, even after re¬ 
peated solution and evaporation (Geiger). — The syrupy solution 
solidifies in the drying oven to a radiate mass, which is hard and semi¬ 
transparent when dry, and after drying at 110° contains 8*21 p. c. 
hydrochloric acid (Robiquet), after crystallisation from alcohol 8*02 
p. C. (Regnault). (Calculation; G^H^N0 14 ,HC1 = 8*11 p. e. hydrochloric acid). 
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Karoo tine produces no precipitate with fluosilicic alcohol (xv. 437) 
(Knop). — Phosphomolybdic acid (xiii. 164) gives with narcotine a 
"brownish yellow, fiocculent precipitate (Sonnenschein); phosplumtimonic 
acid (xiv. 227) gives a yellowish white flocculent precipitate (Schulze). 
— Hydrochlorate of narcotine forms with chloride of cadmium a semi- 
crystalline, slightly soluble mass (Gellatly, N. Edinb. Phil J . 4, 94; 
Chem . Centr. 1856, 606). 

Iodide of mercury and p>otassium throws down from hydrochlorate 
of narcotine a yellowish white powder, insoluble in hydrochloric acid 
(v. Planta). The white precipitate (and also that produced by bromide 
of mercury and potassium ) contains to 1 at. narcotine, 2 at. mercury, 
and 3 at. iodine or bromine ; it is scarcely soluble in cold water, but 
dissolves in hot water and in alcohol (Groves, Chem. Soc . Qu. J. 11, 97). 

Chlorotnercurate of Narcotine .— Already observed by Caillot (Ann. CJihn . 
TJiys. 42, 265) — Mercuric chloride throws down from alcoholic hydro- 
chlorate of narcotine a white precipitate, which, when dissolved in a 
cold mixture of 2 measures of alcohol and 1 measure of fuming hydro¬ 
chloric acid, with subsequent addition of water until turbidity com¬ 
mences, separates in small white crystals (Ilinterberger, Wien . Ahead. 
Ber. 7,432 ; Ann. Pharm. 82, 311; J. pr. Chem. 56,144). Not sensibly 
soluble in hydrochloric acid or sal-ammoniac (v. Planta). 


44 C . 

a. 

. 261 ... 

. 45-13 

NT . 

. 14 ... 

.... 2*39 

24 H . 

. 24 ... 

.... A12 

14 0 . 

. 112 ... 

.... 19*11 

2 Cl . 

. 71 ... 

.... 12-13 

Hg. 

.... 100 .... 

.... 17-00 

C«ra 3 0 M ,HCl,HgCl .... 

.... 585 .... 

.... 100-00 


Hinterbergcr. 
at 100°. 


42 C. 

, 252 

.... 44*15 .. 

43-04 

N. 

. 14 

.... 2*41. 


22 H. 

. 22 

.... 3*86 .. 

.. 3-90 

14 O . 

. 112 

.... 19*62 


2 Cl. 

. 71 

.... 12-41 


Hg . 

100 

.... 17-52 .. 

18-02 

C 44 NH 21 0 14 ,HCl,HgCl... 

.. 571 

.... 100-00 



_ u, according to Matfchiessen & ^Foster’s formula fox' narcotine ; b, according to 
Hinterberger, who supposes the compound to contain a peculiar variety of narcotine, 
differing from common narcotine by containing 2 at, carbon and 2 at hydrogen less 
See above, p. 138, v 0 

Hydrochlorate of narcotine throws down from chloride of gold a 
yellowish white precipitate, which turns green after a while, and is solu¬ 
ble in acids without coloration or reduction (Duflos). The dense, reddish- 
yellow precipitate does not dissolve perceptibly in hydrochloric acid 
(v. Planta). 

Ckloroplatinate of Narcotine . —- To a cold dilute solution of hydro- 
chlorate of narcotine is added just as much bichloride of platinum as 
is needed to precipitate it; the precipitate is collected, pressed, tritu- 
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rated, and washed witli a very small quantify of cold water. Longer 
washing' or heating with water would occasion partial decomposition 
and formation of eotarnine and opianic acid, the former of which would 
remain mixed with the product in the form of chloroplatinate (Blyth). 
— Yellow flocks, or a yellow crystalline precipitate. 

Soluble in a very large quantity of hot water; the solution 
becomes brown by several horn's 5 boiling, and soon afterwards deposits 
all the platinum, together with a small amount of organic matter, as 
a black precipitate : ammonia then produces in the filtrate a precipitate 
resembling narcotine (Anderson, Ann. Pharm. 96, 204). (For the decom¬ 
position with excess of bichloride of platinum, see p. 14). 

Calculations. 


44 C . 

a. 

264 

.. 42-61 

46 C.. 

l. 

276 .... 

43*57 

N. 

14 

. 2-26 

N ... 

14 .... 

2*21 

24 H. 

24 . 

3'87 

25 H... 

26 .... 

4-10 

14 O. 

112 . 

. 18*08 

14 O. 

122 .... 

17-69 

3 Cl.. 

106-5 . 

. 17-19 

3 Cl.. 

105-5 .... 

16-81 

. Pt . 

99 . 

. 15-99 

Pt . 

99 .... 

15-62 

c«ma a 0MHCi,ptci-’ 

619*5 

.. 100-00 

C 46 BH 25 0 14 ,HCl,PtCl 2 

633-5 .... 

100 00 


Analyses. 

Blyth. Wertheim. 


mean. mean . 

a. h. 

C. 43-64 .... 42-54 .... 43*17 

1ST... 

H. 4*23 .... 4-07 ... 4*15 

Pt . 15-80 .... 15-95 .... 15-72 


5. is Wertheim’s ethyl-nareotine. — Oontains 14*58 p. C. platinum (Liebig) ; 
15*89 p. c. (Begnault); 15*88 (How). 

Bichloride of iridium and sodium precipitates from hydrochlorate of 
narcotine an ochre-yellow powder, soluble in hydrochloric acid 
(v. Planta). 

HydrosuIphocyanaie of Narcotine. — Acetate of narcotine gives no 
precipitate with sulphocyanide of potassium (Artus, J. pr. Chem. 8, 
513); a neutral solution gives a flocculent precipitate (0. Henry, 
J. Pharm. 24, 194). The precipitate thrown down from hydrochlorate 
of narcotine is white or reddish, and aggregates to reddish drops 
(v. Planta). Appears as an amorphous powder, even under a magnifying 
power of 250 (Anderson, N . J\ Pharm. 13, 443). Soluble in hot alco¬ 
hol (Henry). 

Acetate , — Harcotine dissolves easily in concentrated acetic acid, 
but not in the dilute acid, nor in water containing acetic acid. Con¬ 
centrated acetic acid saturated with narcotine and evaporated in vacuo 
over sulphuric acid and lime, exhibits points of crystallisation after a 
few days, and after a month the greater part of the salt has solidified. 
The mother-ley is- thick and can be drawn into threads; both are 
soluble in a small quantity of water, but the solution soon decomposes 
into an acid salt which remains dissolved, and soft crystals either of 
narcotine or of a basic salt (Berzelius, Pogg. 28, 441). — The solution 
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of narcotine In concentrated acetic acid becomes turbid on beating 
(Pelletier), narcotine separating even before volatilisation of acetic 
acid takes place (Rohiquet). It is precipitated by water (Henry). 
When evaporated, it loses acetic acid and leaves a white, granular 
residue, whence water extracts a small quantity of acetate of narco¬ 
tine, which loses the remainder of the acetic acid by a second evapora¬ 
tion (Geiger).— With 18 pts. acetate of potash dissolved in a small 
quantity of water, narcotine forms a solution, which is precipitated by 
more water (Henry). 

Narcotine dissolves when heated with 5 pts. hitartrate of ammonia 
and 144 pts. water, and is not precipitated on cooling or by dilution. 
A solution prepared in the same way with bitartrate of potash de¬ 
posits narcotine and bitartrate of potash on cooling (Henry). 

Picric acid precipitates from hydrochlorate of narcotine, 8 a dense 
sulphur-yellow powder (v. Planta). An ethereal solution of narcotine 
does not precipitate alcoholic picric acid (Kemp, Pepert. 71, 164).—• 
The salts of narcotine aie precipitated by tannic acid or tincture of galls, 
not by gallic acid (0. Henry, J. Pluirm. 21, 212). (Comp, vii, 177). 
Tincture of galls causes in dilute hydrochlorate of narcotine, a tur¬ 
bidity which becomes a dense precipitate on addition of one drop of 
hydrochloric acid, and is not perceptibly soluble in more hydrochloric 
acid (v. Planta). 

Narcotine dissolves somewhat more readily in boiling potash-ley 
than in boiling water (Brandes). It does not dissolve either in 
aqueous ammonia nor in potash-ley (Merck, Geiger). 

Dissolves in 100 pts. cold and in 24 pts. boiling alcohol , and is pre¬ 
cipitated therefrom by water (Derosne). Soluble in 120 pts. alcohol of 
96 p. c. (Merck), in 100 pts. cold and 20 pts. boiling alcohol of 85 p. c. 
(Duflos). — Soluble in 126 pts. cold, and in 48 pts. boiling ether of 
sp. gr. 0-785 (Buflos); in 40 pts. boiling ether of sp. gr. 0-725 and 
crystallises out on cooling until 1 pt. narcotine remains dissolved in 
100 pts. ether (Geiger). 

Dissolves in 2*69 pts. chloroform (M. Pettenkofcr, W. Jahrb. Pharm . 
10, 270), in 60 pts. acetate of ethyl , whence it is precipitated by potash, 
but not by water (Henry). — Dissolves in creosote , even in the cold 
(Reichenbach), and crystallises on cooling from its solutions in warm 
volatile oils (Derosne). Soluble in 400 pts. olive oil (Pettenkofcr). — 
More soluble in aqueous picrotoxin (xiv. 477) than in pure water 
(Pelletier & Oouerbe). 


Opianine, 

Hinterberoeb. Wien . Ahad. Per. 6, 109 ; Ann, Pharm. 77, 207 ; J. pr. 
Ckem. 53, 431. — Wien. Akad. Per. 7, 432; Ann. Pharm. 82, 319; 
J.pr. Chem. 56, 151. 

Sometimes occurs in Egyptian opium.—When this is exhausted 
with water for the purpose of preparing morphine, ammonia precipitates 
from the extract a mixture of morphine and opianine. The precipitate 
is washed with water and alcohol, dried, dissolved in alcohol, and 
the solution decolorised with animal charcoal, and allowed to crystal¬ 
lise, when crystals of opianine are first deposited. 



OPIANINE, 


147 


Properties. Colourless, transparent, well-developed crystals of tlie 
right prismatic system. Fig. 53 without i and t. The crystals aio 
needle-shaped, or tabular by the predominance of t. The octahedral 
faces are either only hemihedral, or, when holohedral, larger than the 
rest, m : u = 116° 4*5' ; u : u' above = 127° 51' a : u = 155° 12'; 
cc : p ~ 114° 48'; on cc over u = 180° 24'; y : y over m =. 87° 8'; 
y : y over^? = 92° 52'. Three prisms also occur as subordinate forms: 
the first, between y and m, forms with y an angle of 175° O'; the 
second likewise between y and m, makes an angle of 155° 12' with y ; 
the third, between p andy, makes an angle of 96° 50' with m and of 
173° 10' with p. The surfaces are for the most part plane; the prismatic 
faces, and sometimes also m, are vertically striated. Cleavage perfect 
parallel to m, imperfect parallel to t. Fracture conchoidal. Lustre 
vitreous, adamantine (Schabus, Bestimm . p. 76). 

Opianine has no smell. In alcoholic solution it tastes strongly 
and persistently bitter. Eeacts strongly alkaline. Exerts a narcotic 
action similar to that of morphine. — Unalterable at 100°. 


Calculation according to Hinterberger. 

Hinterberger. 

66 C . 

.. 396 .. 

. 63*06 .. 

. 62*99 

2 N. 

... 28 ... 

. 4*46 .. 

. 4*26 

36 H. 

.. 36 ... 

. 673 .. 


21 O. 

.. 168 ... 


. 27-03 

C G6 N 2 H 36 0 21 .. 

... 628 ... 

. 100*00 .. 

. 100*00 


By combustion 191111 soda-lime, Hinterberger found a smaller quantity of nitrogen 
(2*22 p. c.), and lienee gave at first tlie formula of opianine as C e6 NH 36 0 23 . Anderson 
(Ann, JPharm. 98, 50) regards the proportion of nitrogen thus found as the more 
accurate, and in accordance therewith, calculates the formula C fiG NH 37 0 2: for opianine, 
pointing out that this base may be regarded as formed by the union of 1 at. cotamine 
(C' 26 NH 13 0 6 ) and 2 at. of the compound C^H^O 8 (Anderson’s hypothetical hydride 
of opianyl). Comp. p. 139. — Gerhardt ( Traiie , 4, 68) and Weltzien (Organ. 
Verbind . 567) doubt the existence of opianine as distinct from nareotine. 

Dissolves in oil of vitriol containing nitric acid with blood-red colour, 
which becomes light yellow by standing.—Not decomposed by oil of 
vitriol; dissolved with yellow colour by nitric acid . 

Not soluble in water. 

Opianine combines with acids to form salts , from the aqueous 
solutions of which it is precipitated by ammonia and alkalis in flocks. 

Chloromercurate of Opianine. — Obtained in the same way as the 
corresponding narcotine-compound (p. 144). Acicular crystals, slightly 
soluble in water and alcohol. 


66 C .... 

. 396 ... 

. 49*50 

Hinterberger. 
. 49'11 

2 N. 

. 28 ... 

. 350 


37 H... 

. 37 ... 

. 4*63 

.. 4-61 

21 O ..... 

. 168 ... 

. 21*00 


Hg .. 

. 100 .... 

. 12-50 

. 12*28 

2 Cl... 

. 71 .... 

. 8-87 . 

. 9*31 

C®N s H 36 0 21 ,HCa ) HgCl.. 

. 800 ... 

..... 100*00 



With bichloride of platinum , hydrochlorate of opianine forms a 
compound decomposable by excess of chloride of platinum 

Opianine is very slightly soluble in boiling alcohol, and crystallises 
out completely on cooling. 

h 2 
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Narcotinic Acid. 


Wohler. Ann. Pharm. 50, 25. 

First observed by Couerbe (Ann. Chim. Pliys. 59,167). 

Produced by beating narcotine with concentrated potasb-ley, ap¬ 
parently with assimilation of water. 

When narcotine is heated to boiling for a long time with very 
strong potasb-ley, the mixture being frequently shaken up, there fall 
to the bottom oily drops of narcotinate of potash, which remain liquid 
after cooling, and resemble tuipentine in colour and consistence. The 
reaction is not accompanied by evolution of ammonia. — After the ley 
has been poured off, the oil-drops are easily soluble in water. The 
yellow bitter solution becomes turbid on heating, and deposits crystal¬ 
line needles of unaltered narco tine, into which the narcotinic acid is 
almost completely reconverted by long boiling of the greatly diluted 
solution, whilo free potash and a yellow colouring matter, probably an 
accidental product of decomposition, remain dissolved. 

When narcotinate of potash, separated from the mother-liquor, is 
left to itself, it becomes opaque after a few days, owing to the separa¬ 
tion of narco tine, and is then only partially soluble in water. 

Narcotinate of potash dissolves very easily, and with yellow colour, 
in alcohol, remains unaltered for months in this solution, and can be 
obtained by evaporation as a soft amorphous mass, completely soluble 
in water. Mixed with water, the alcoholic solution gradually deposits 
crystals of narcotine, and by heating they are produced immediately. 
Alcoholic narcotinate of potash is also obtained by dissolving narcotine 
in alcoholic potash. 

Hydrochloric acid throws down chloride of potassium from the 
alcoholic solution, while hydrochlorate of narcotine remains dissolved, 
and is precipitable by ammonia after dilution with water. — If excess 
of acetic acid is added to the alcoholic solution, the addition of ammonia 
causes at first no precipitate, but after a time crystals of narcotine are 
precipitated ; they also soon separate from a solution which has been 
mixed with an insufficient quantity of acetic acid, and is, therefore, 
still alkaline. — On passing a current of carbonic acid into the alcoholic 
solution, a jelly, together with a large quantity of crystalline prisms, 
is gradually formed, and when filtered off and washed with alcohol, is 
resolved by water into bicarbonate of potash and narcotine. From the 
filtrate, which still contains a large quantity of narcotinate of potash, 
there gradually separate, together with a large quantity of crystals 
of narcotine, fine white warty crystals, which are more difficultly 
soluble in ether than narcotine, but are converted into narcotine on 
attempting to isolate them. 

The aqueous solution of naicotinate of potash does not precipitate 
baryta- or lime-salts. With sal-ammoniac it evolves ammonia and 
deposits narcotine. With sugar of lead, it produces a pale yellowish 
precipitate (probably colourless when pure), which, in the crude state, 
contains 37*9 p. c. oxide of lead, and after washing yields sulphate of 
narcotine to dilute sulphuric acid. It dissolves in alcohol, all except a 
little carbonate of lead ; if the lead is precipitated from this solution by 
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hydro sulphuric acid, the yellow filtrate yields, on evaporation, crystals 
of narco tine and smaller warty crystals, which are converted into 
narcotine by alkalis or acids. 

Narcotinate of potash gives with nitrate of silver, a pale yellow 
precipitate, which is easily soluble in water and does not appear in dilute 
solutions. Its aqueous solution soon becomes dark-coloured and after¬ 
wards black, and on heating immediately coats the glass with a 
blackish or copper-coloured metallic mirror, at the same time de¬ 
positing crystals of narcotine. 


Siilphonarcotide. 

C^NH^SO 16 or C 44 NH 22 S0 16 . 

Laurent & Gerhardt. N . J. Pharm. 14, 303; N. Ann . Gkim. Phys. 
24, 114; J. pr. Chem . 45, 371; abstr. Compt. rend . 27, 80; Ann. 
Pharm. 68, 360. 

First observed by Duflos ( Schio . 61, 217.)— Narcotine moistenedwith water 
dissolves when heated with a small excess of sulphuric acid; when 
more strongly heated, it becomes dark green and thick, without evolu¬ 
tion of gas. On diluting with water and boiling, the resulting solution 
deposits sulpkonarcotide on cooling as a dark-green powder, which 
must be washed with cold water. 

Laurent 


44 C . 

a. 

.. 264 

.... 59-45 

46 C . 

5. 

276 

.... 60*26 

& Gerhardt. 
.... 59-1 

nsr .. 

.. 14 

.... 315 

BT. . 

. 14 

.... 3*06 


22 H. 

.. 22 

.... 4*95 

24 H .. 

. 24 

.... 5*24 

.... 5*3 

16 0 . 

.. 128 

.... 28 83 

16 O . 

. 128 

... 27*95 


s . 

. 16 

.... 3 62 

S .. 

. 16 

. . 3*49 

... 3*6 

OTE-SO" .. 

.. 444 

.... 100 00 

OTS T H- 4 S0 16 .. 

. 458 

... 100*00 



Laurent & Gerhardt double the formula b. — Sulphonareotide is sulphate of nar* 
cotine minus 2 at. water. 


When heated on platinum foil, it leaves a large quantity of difficultly 
combustible charcoal. — By dry distillation it yields water and a dis¬ 
agreeably smelling oil. — Ebullition with nitric acid converts it into 
sulphuric acid and a yellow substance soluble in ammonia. — Ammonia 
does not alter it. — It dissolves in potash-ley with brown colour, and is 
precipitable by acids in yellow flocks. 

Soluble in alcohol , but not deposited by it in crystals. 


Narcogenine, 

C^N’EPO 20 = C^NH^O 14 , C 24 NH 13 0 6 . 

Blyth. Ann. Pharm . 54, 44 ; Mem . Chem . Soc. 2, 163. 

Sometimes obtained as chloroplatinate, together with cotamine, in 
the preparation of this base, especially when the smallest possible 
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excess of bichloride of platinum has been used. — Cannot be isolated, 
inasmuch as it breaks up into narcotine and cotarnine when separated 
from the platinum salt. Blyth, wlio assigns to narcogenine tlie formula 
C 36 NH I9 0 10 , views this decomposition as a process of oxidation accompanied by for¬ 
mation of protochloride of platinum [Blyth’s formula: 2(C 36 NH 19 0 10 ) + 20 = 
C 25 NH 13 0 8 (cotarnine, according to Blyth) + O l6 NB? 5 0 14 •+■ CO 2 ] ; while Laurent 
(IV. Ann . Chim . Phgs . 19, 370) and others regard chloroplatinate of narcogenine as a 
double salt containing narcotine and cotarnine. 

Chloroplatinate of Narcogenine. — Long, bright orange-yellow needles. 
Becomes lighter coloured on addition of ammonia and, on heating, splits 
up completely into narcotine, which separates out, and cotarnine which, 
together with protochloride of platinum, remains in solution. The 
mother-liquor when strongly cooled deposits a dirty white precipitate, 
probably Magnus’s salt (vi. 304). — Ebullition with a great excess of 
bichloride of platinum converts it, with evolution of carbonic acid, into 
cotarnine, while opianic or hemipinic acid remains in solution. 



a. 


68 C . 

. 408 ... 

. 39*04 

2 1. 

..... 28 ... 

. 2-68 

3S H. 

..... 38 ... 

. 3-61 

20 O . 

..... 160 ... 

. 15-31 

2 Pt ... 

. 198 .... 

,... 18-94 

6 Cl . 

.... 213 .... 

.... 20-39 

C cs^ H 33 O 20,2HCl,2Pta 2 ... 

. 1045 ... 

. 100*00 



b. 


Blyth. 



mean. 

36 C. 

... 216 ... 

40-33 . 

.. 40-62 

N. 

... 14 ... 

2 62 


20 H. 

... 20 ... 

3-73 .. 

4-11 

10 0. 

... 80 ... 

14*95 


Pfc .. 

... 99 ... 

18-18 .. 

... 18-15 

3 Cl . 

.... 106-5 ... 

19-89 


C 36 NH la O 10 ,Ha,PtCl 2 . 

... 535-5 ... 

100-00 



Blyth gives the formula b. Bor ’Wertheim’s formula, see Ann. Pharm, 70, 71. 


Appendix to Cotarnine and Narcotine . 

Humopic Acid. 

Wohleb. Ann. Pharm . 50, 21. 

Narcotine is heated in a platinum capsule placed in an oil-bath 
until, at 220°, it froths up violently, evolves ammonia, and solidifies to 
a porous mass. This product yields to hydrochloric acid a peculiar base 
(p. 139), while humopic acid remains behind. The latter is dissolved 
in potash-ley, precipitated with hydrochloric acid, washed, dried, freed 
by solution in alcohol from a small quantity of a black-brown substance 
with which it is mixed, and lastly precipitated by water. 

Dark brown, amorphous mass, resembling ferric hydrate when freshly 
precipitated. Dried at 120°, it contains on an average 64*20 p. c. 0., 
5T41L, and 30-66 0. -Wohler gives the formula 0 48 H 23 0 27 , or C 40 iP*0 14 . 
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Melts when heated and burns with a luminous flame, giving off 
the smell of opium. — When long boiledwith water it becomes insoluble 
in ammonia, and then dissolves with difficulty even in potash-ley and 
alcohol, leaving behind a black-brown substance, probably kumin. 

Insoluble in water and dilute acids. — Dissolves in alkalis with deep 
saffron-yellow colour; the solutions give dark-brown gelatinous pre¬ 
cipitates with baryta- and lead-salts. —- Soluble in alcohol , whence it is 
precipitated by water. 


Primary Nucleus C 2S II 24 ; Oxygen-nucleus C 26 H 12 0 12 , 

Capsulaescic Acid. 

026gl2Ql6 = O26 H 12012 3 04 ? 

Bochledee. Wien . Akad. Per. 40, 37. 

Occurs in the capsules of the ripe fruit of JEscvlvs Mippocasicuivn'. 

Crystals which sublime without decomposition. Isomeric with 
teracetogallic acid; behaves like this acid with ferric sails and reddens 
solution of caustic potash in the same way. 


Primary Nucleus C 26 H 26 ; Oxygen-nucleus C 26 H 24 0 2 . 

Oil from Oil of Cajeput: 


M. Schmtdl. Trans. Boy. Soc. Edinb. 22, 6, 360; Zeitschr. Ohem. 

Pharm. 4, 403. 

When the vapour of that portion of oil of cajeput (xiv. 510) which 
boils at 175° is passed over red-hot soda-lime, a yellow oil is obtained, 
having a different smell. The composition of that portion of this oil 
which boils between 180° and 185° is [represented by the formula 


26 C . 

. 156 ... 

. 79-59 ... 

SchmidL 

mean. 

. 79-90 

21 H. 

........ 21 ... 

. 12-24 ... 

.. 12*18 

2 O. 

. 16 ... 

. 8-17 ... 

. 7*92 

C 26 B? 4 0 2 ..... 

. 196 ... 

.....100 00 ... 

. 100*00 


Convolvulinolic Acid. 

C 26 H 24 0 6 = C 2G H 24 0 2 ,0 4 . 

W. Mayer. Ann. Pharm . 83, 182; further 95, 164 ; announcement of 
the results 92,125. 
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PRIMARY NUCLEUS C 2B H 26 ; OXYGEN-NUCLEUS C :c II 24 0 2 . 


Identical with Hhocleoretinolic acid so far as its salts are treated of in Mayer’s first 
memoir; but Mayer’s free rhodeoretinokc acid (Ann. Phorm . 84j 133) is the same as 
the convolvulinol of his later memoirs. 

Formation and Preparation . See below, p. 154. Convolvulinolate of 
baryta is prepared by dissolving convolvulinol in baryta-water 
(ammonia or solution of potash) and this salt is decomposed with 
hydrochloric acid. 

Properties . A crystalline mass resembling convolvulinol. Melts 
between 42° and 42 0, 5, solidifies at 86°; reacts strongly acid. 


26 0 . 

. 156 ... 

. 68-42 ... 

Mayer. 
. 6S-53 

24 H. 

. 24 ... 

. 10*53 ... 

. 10*76 

6 0 . 

. 48 ... 

. 21-05 .. 

.... 20-71 

C- 6 H 24 0 6 . 

. 228 .. 

. 100-00 ... 

. 100*00 


Nitric acid attacks it violently, and converts it into ipomasic (xiv, 
494) and oxalic acids. C 26 H 24 0 6 + 6(N0 5 ,H0) = C 20 H 18 0 8 + 2C 2 HQ 4 + 
10HO + 2G0 2 + 6N0 2 . 

Combinations. Convolvulinolic acid combines with bases forming 
salts, which can also be obtained by the action of caustic or carbonated 
alkalis or alkaline earths on convolvulinol. They contain C 26 H 23 MO s : 
Mayer’s earlier formula was C^BraiO 10 .. The salts of the alkalis are easily 
soluble in water and alcohol, those of the alkaline earths more diffi¬ 
cultly. 

Convolvulinolate of Baryta . — Hot alcoholic convolvulinol (or alco¬ 
holic convolvulinolic acid) is poured into an excess of warm baryta- 
water ; the mixture is boiled for a few minutes, and filtered boiling 
hot; and the needles which separate on cooling are recrystallised from 
aqueous alcohol. — Fine, colourless needles, grouped in stars, and 
melting to an oil without losing water. — More easily soluble in water 
than jalappinolate of baryta. 


26 O .. 

at 100°. 
. 156 .. 

.. 51-23 . 

Mayer. 

... 51-15 

24 H. 

. 24 .. 

.. 7-88 . 

... 8*25 

6 O.. 

. 48 .. 

.. 15-77 . 

... 15-12 

BaG . ... 

. 76-5 .. 

.. 25-12 . 

... 25-18 

C^H^BaO 6 + HO ... 

. 304-5 .. 

.. 100-00 . 

... 100 00 


Mayer formerly examined a baryta-salt containing free convolvulinolic acid as an 
admixture. 

Convolvulinolate of Lead. — Obtained as a white precipitate, which 
dries up over oil of vitriol to a yellowish mass resembling honey, by 
precipitating convolvulinolate-of ammonia with sugar of lead. — Very 
slightly soluble in water, rather more easily soluble in alcohol. 


Mayer. 

mean. 

Carg^Q 5 .. 219 .... 6616 

PbO. 112 .... 33-84 .... 33-85 

CPEFPbO 5 . 331 ...» 100-00 






















C0NV0LVUL1N0L. 


153 


Convolmlinolate of Copper. — The aqueous ammonia-salt is precipi¬ 
tated with acetate of copper, to which a small quantity of acetic acid 
has been added, and the precipitate is dried at 100°. — Blue-green; 
fusible at 110° to a clear liquid, which solidifies to a highly lustrous, 
splendid dark green, amorphous mass. — Insoluble in water, scarcely 
soluble in alcohol. 


26 C. ... 

at 100°. 

.... 156 .... 

.... 58*21 .... 

Mayer. 
. 58*26 

24 H . 

.... 24 .... 

.... 8*93 .... 

. 8*98 

6 0.. . 

.... 48 .... 

.... 17-96 ... 

. 18*23 

CuO . 

.... 39*6 .... 

.... 14 90 .... 

. 14*53 

C^B^CuO 6 + HO 

.... 267-6 ... 

.... 100*00 ... 

. 100*00 


Mayer previously examined a salt precipitated -without addition of acetic acid, 
and containing more oxide of copper. 

Convolvulinolate of Silver . — Obtained in white flocks, which blacken 
easily in the light, by precipitating the ammonia-salt with nitrate of 
silver. — Insoluble in water; difficultly soluble in alcohol. 


Convolvulinol. 

C 26 H 25 0 7 - C 26 IT 24 0 6 ,H0 ? 


G-. A. Kaysee. Ann. Pharm . 51, 97. 

W. Mayee. Ann. Pharm . 83, 132; further 95, 164; announcement 

of the results, 92, 125. 

Rhodeoretinol, JSJiodeoretinolio add . formerly Mayer did not distinguish 
between the neutral convolvulinol and the convolvulinolic acid produced from it. 

Formation . Convolvulin and convolvulie acid break up by pro¬ 
longed contact with hydrochloric or dilute sulphuric acid at a high 
temperature, into sugar and convolvulinol (Kayser). Convolvulie 
acid undergoes the same decomposition in contact with emulsin be¬ 
tween 35° and 40°. C^H^O 35 + 8HQ = G 26 H 35 0 7 + 3C 12 H 12 0 13 
(Mayer). 

Prepai'ation . A moderately concentrated aqueous solution of con- 
volvulic acid is mixed with half its bulk of fuming hydrochloric acid, 
and left to itself for 6 or 8 days, or until it solidifies to a magma of 
crystals; this is placed on a filter, and purified by washing with cold 
water, fusion under hot water, and recrystallisation from alcohol or 
ether (Mayer). It is obtained in a state of less purity by passing 
hydrochloric acid into alcoholic convolvulin (Kayser), or by boiling 
convolvulie acid with dilute sulphuric acid (Mayer): by the former 
process it is obtained as an oil. 

Properties. Dazzling white, very long, thin and pliable needles, 
which melt at 38*5° or 39°, and solidify to a crystalline mass at 36°. 
It has a slight acid reaction. Has no smell; tastes bitter and irri¬ 
tating. When melted with water it gives off the smell of St. John's 
bread (Mayer). 
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at 100°. 


Kayser. 

Mayer. 

mean. 

26 O. 

. 156 . 

.... 65-82 ... 

. 66-38 .... 

.... 65-66 

25 H...... 

. 25 .... 

.... 10-55 ... 

. 10 67 .... 

.... 10-72 

7 O . 

. 56 . 

.... 23-63 ... 

. 22 95 .... 

.... 23-62 

C- 5 H 2S 0 7 . 

. 237 .... 

.... 100-00 .... 

. 100 00 .... 

.... 100*00 


Earlier formulae: C 30 H? 3 G s'Kayser), C 36 K 34 0 10 (Mayer), Kayser examined 
coloured oily convolvulinol. 

Decompositions. 1 . Yomtilises when heated on platinum-foil, appa¬ 
rently without decomposition, giving off an irritating smell which 
excites coughing, and leaving a residue of charcoal.—2. Burns with a 
bright flame. — 3. Oil of vitriol colours it yellowish at first, then ama¬ 
ranth-red (Mayer); cold oil of vitriol does not alter it (Kayser). — 
4. In contact with aqueous alkalis, or alkaline earths , it loses 1 at. 
water, and is converted into convolvulinolic acid (Mayer). C 26 H 35 0 7 
Hb BaQjHO = C 26 H 23 Ba0 6 ■+■ 8 ETO. According to Kayser it is not altered by 
boiling potash-ley. — 5. Nitric acid converts it into ipomseic (xiv. 494) and 
oxalic acids (Mayer). 

Combinations . Dissolves with difficulty in pure water, somewhat 
more easily in acidulated water, and crystallises by slow cooling of 
very dilute solutions. — Very soluble in alcohol , less so in ether, and 
crystallises by slow evaporation (Mayer). 


Conjugated Compounds of Convolvulinolic Acid or of Convolvulinol. 

Convolvulin, 

C 62 ff o 0 s3 = C 26 H 20 O 2 ,3C 12 H 10 O 10 . 

Kayser (1844). Ann,. Pharm . 51, 81. 

W. Mayer. Ann. Pharm. 83, 121; abstr. J. pr . Chem . 57, 454 ; N. 
Ann. Ghim. Phys . 36, 495 ; Chem. Gaz. 1853, 21. — Ann. Pharm . 92, 
125 ; in detail Ann. Pharm . 95, 161 ; abstr. J. pr. Chem. 67, 267 ; 
N. Ann . Chim. Phys. 45, 494. 

Comp. xv. 342. Rhodeoretin. — The chief (and in ether insoluble) constituent 
of the resin of the tuberose jalap-root of Iponicea Burg a (.Randluch viii Phyio- 
chem. 60), different from Marqnardt’s convohulin. — On the preparation of jalap- 
resin, see Wolf (Repert. 29, 372), Blanche {Bull. Pharm. 6 , 26), Geiseler (N. Pr. 
Arch. 13, 221 ), Nativelle (N. J . Pharm. 1 , 228), Soubeiran (A. J. Pharm. 10,195). 
On the adulteration of jalap-resin, see Blanche {Ann. Pharm. 16, 87), John (Ann. 
Pharm. 28, 94), Grohley (N. J. Pharm. 3, 461), Vee & Poulens (N. J. Pharm. 
12, 119) 5 on the modes of distinguishing it from the resin of larch-fungus, see 
Trommsdorff (N. Tr. 25, 1, 203), from the resin of jalap-stems, Hanle (Repert. 
48, 365). On its solubility in alcohol, see Eliickiger (Pharm. Viertelj. 11 , 61). See 
further on jalap-resin: Cadet de G-assicourt (Repert. 6 , 24; J. Pharm. 3, 495), 
Martins (Kastn. Arch . 6 , 382), Meylink (Repert. 32, 448), Nees v. Esenbeek 
& Marquardt (Ann. Pharm. 10, 122), Euncke (Pr. Arch. 20, 256), Gerber (Pr. Arch . 
21 ,202). — Buchner & Herberger attributed basic properties to the active constituent 
of jalap-resin and designated it Jalappin. According to Sandrock (N. Pr. Arch. 
64,160), the portion of jalap-resin which is insoluble m ether consists of two distinct 
resins, one of which (alpha-resin) is precipitable by alcoholic sugar of lead, while 
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the other (beta-resin ), not precipitahle by sugar of lead, is converted by alkalis 
into his (Sandrock’s) ipomaeic acid (precipitahle by basic acetate of lead from the 
neutral potash-salt) and jalappic acid. Kayser’s rhodeoretm (the convolvuhn of 
this Handbook) is, according to Sandrock, a mixture of alpha- and beta-resms, and 
Buchner & Herberger’s jalappin is identical with beta-resin. Mayer showed, on the 
contrary, that Sandrock’s two resins and acids do not differ essentially from each other, 
and are the same as conyolvulin and convolvulic acid. 

(Preparation. Jalap-root is exhausted ■with boiling water, then dried 
and pulverised; and the powder is extracted three times with twice 
its weight of alcohol of 90 p.c. Water is added to the whole quantity of 
tincture so obtained until turbidity begins; and the liquid is boiled twice 
with bone-charcoal, then filtered and evaporated, whereby a yellow, 
brittle resin is obtained. This is pulverised, extracted four or five times 
with ether, then dissolved three times successively in the smallest pos¬ 
sible quantity of absolute alcohol, and precipitated by ether (Mayer). 
Kayser operates similarly, but instead of boiling out the root with water, he hods the 
resin obtained by means of alcohol of SO p.c., and washes with ether, as well as pre¬ 
cipitates the alcoholic solution by ether, less frequently. — In order to prepare their 
jalappin, Buchner & Herberger dissolve jalap-resin in alcohol, precipitate with acetate 
of lead, and mix the filtrate with ammonia and water. They also redissolve the last 
precipitate in alcohol, digest with very dilute sulphuric acid, remove the sul¬ 
phuric acid by means of hydrate of lead, evaporate, and exhaust the residue with 
alcohol. 


Properties. Colourless mass, transparent in thin layers: brittle at 
100°, and yields a white powder. If it contains a small quantity of 
water, it becomes soft even below 100° and can be drawn out to 
threads having a mother-o’-pearl lustre (Mayer). Becomes soft at 
141°, melts at 150° without losing water to a clear, yellowish liquid 
(Kayser, Mayer). Without taste or smell. Eeacts slightly acid in an 
alcoholic solution. Has a purgative action. 


62 O,.. 

. 372 

. 54-87 ... 

Kayser. 

mean. 

. 55*96 .... 

Mayer. 
mean . 

. 54-79 

50 H. 

. 50 ... 

. 7-37 ... 

. 7-91 .... 

.... 7-96 

32 O . 

. 256 ... 

. 37-76 ... 

..... 36-13 .... 

. 37-25 

C r °H 50 O 12 . 

. 678 ... 

. 100-00 ... 

. 100-00 .... 

. 100 00 


C i3 H 35 0 20 according to Kayser, C~ 2 H G ' J O ss Mayer’s earlier formula. Differs from 
jalappin by containing 3C 2 B? less. — On the formulae of convolvulin and its 
derivatives, see also Laurent ( Compt . rend . 35, 379). 

Decompositions . 1. Begins to decompose when heated above 155° ; 
turns brown when more strongly heated on platinum-foil; burns with a 
bright smoky flame, giving off an empyreumatic smell and a smell of 
caramel, and leaves a shining charcoal. — 2. When covered with oil of 
vitriol , it dissolves after about ten minutes with fine carmine-red colour 
(Kayser), amaranth-red (Mayer), and after a few hours deposits a brown 
resin. Water throws down a brown oil from the red solution, while sugar 
remains dissolved (Mayer). — 3. When hydrochloric acid is passed into its 
alcoholic solution, convolvulin breaks up, on leaving the solution to 
itself, into convolvuiinol and sugar, the former of which is precipitated 
as an oil on addition of water to the dark red-yellow solution C^H 50 !) 33 + 
1IHO = G 26 JEPQ 7 -fr 3C 12 H 12 Q 12 (Mayer). — 4. Dissolves without alteration 
in cold concentrated nitric acid and is precipitated by ammonia; it dis- 
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solves in warm dilute nitric acid with decomposition (Kayser). Concen¬ 
trated nitric acid causes violent evolution of nitric oxide gas and converts 
it into oxalic acid and ipomseic jicid (xiv. 4D4) (Mayer), — 5. Convolvulin 
dissolves in aqueous alkalis and alkaline earths (taking up 8 at. water 
and forming a convolvulinate: Kayser, Mayer) and cannot then be re¬ 
precipitated by acids (Cadet de Gassicourt, Trommsdorff). Strong 
aqueous ammonia produces the same effect after digesting for some 
time (Kayser). Aqueous alkaline carbonates dissolve convolvulin but 
slightly in the cold, more easily on boiling, likewise producing con- 
volvulic acid (Kayser); its formation takes place slowly, however, so 
that water still causes a precipitate of convolvulin after half-an-hour’s 
boiling (Mayer). Even after long boiling of a solution of convolvulin 
in potash-ley, the addition of acids or of water sometimes throws 
down unaltered convolvulin (Sandrock). 

Convolvulin dissolves very slightly in water (Mayer). It dissolves 
easily in acetic acid (Buchner & Herberger, and others), in all propor¬ 
tions in alcohol , but not in ether . The portion of jalap-resin winch is insoluble 
in ether does not dissolve in volatile oTfat oils (Cadet de Grassieourt); it dissolves 
easily in acetic ether at 45°—50°; it dissolves with, tolerable ease in oil of turpentine and 
is preeipitable by water (Martius). It does not dissolve in oil of turpentine at 60® 
(Jabn, Ann . Pharm. 28,95). 


Convolvulic Acid, 

C 62 E es O ss . 

G. A. Kayser. Ann. Pharm. 51, 85. 

W. Mayer. Ann. Pharm. 83, 143 ; further 92, 125, and 91, 161. 

Kydrorhodeoretin (Kayser). Rhodeoretic acid (Mayer). — Respecting Saiidroek’s 
statements (A. J3r. Arch. 64, 160), see under Convolvulin (p. 154). 

Formation . Convolvulin treated with aqueous ammonia, potash, or 
soda, or with baryta-water, takes up water and is converted into con¬ 
volvulic acid (Kayser). C 62 H 60 O 32 4- SHO = C 62 H 58 0 35 (Mayer). 

Preparation . 100 grammes of convolvulin are beated to boiling with 

lib. of baryta-water,the liquid being kept stirred; the baryta is removed 
from the clear cooled solution by means of a slight excess of sulphuric 
acid; the turbid mixture is shaken up with levigated carbonate of lead 
and filtered; the dissolved lead is removed byhydrosulphuric acid; and the 
colourless filtrate is evaporated on the water-bath (Mayer). — Kayser 
digests convolvulin with strong aqueous ammonia until it is dissolved, 
evaporates the excess of ammonia, precipitates the aqueous solution 
with basic acetate of lead, decomposes the washed lead-salt under 
water by hydrosulphuric acid, and evaporates the filtrate. 

Properties, Amorphous, white, very hygroscopic mass, which 
becomes soft above 100°, melts between 100° and 120° and reacts 
strongly acid. By itself, it has no smell; when dissolved in water it has a 
faint smell of quinces (Mayer). Has a purely bitter taste (Kayser). 
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Kayser. Mayer. 
at 100°—120°. mean. mean. 


62 C. 372 .... 52-70 .... 54 72 .... 52-60 

53 H. 53 .... 7 52 .... 8-33 .... 7'92 

35 O . 280 .... 39-78 .... 36-95 .... 39 48 


C^H^O 35 . 705 .... 100-00 .... 100-00 .... lOO'OO 


Kayser examined a brownish coloured, imperfectly pure acid. He formerly gave 
the formula C^H 36 !) 21 , and Mayer C' 2 H 64 0' 10 . 

Decompositions. 1 . Decomposes at 120°, and burns when heated on 
platinum-foil with a bright smoky flame and gives off a smell of caramel. 

— 2. By ebullition with dilute sulphuric acid, or when its aqueous solu¬ 
tion is mixed with concentrated hydrochloric acid and left to stand, it 
breaks up into convolvulinol (p. 153) and sugar (Mayer.) —3. With oil of 
vitriol , it behaves like convolvulin. — 4. Nitric acid of sp. gr. 1*3 attacks 
it violently at the common temperature after being in contact for some 
time, evolves red fumes, and converts it into oxalic and ipomseic (xiv. 
494) acids. Nitric acid of sp.gr. 1*18 forms, after 12 hours, sugar and 
convolvulinol. — It is decomposed by emulsin at common temperatures 
in the same way as by dilute acids (Mayer). 

Combinations. Convolvulic acid dissolves in water in all proportions. 

— With bases it forms the convolvulinates. These salts are amorphous, 
easily soluble in water and alcohol; they smell of quinces when dissolved 
in water, melt-when heated, and burn with aluminous smoky flame, and 
an empyreumatic smell like that of caramel. — Aqueous convolvulic acid 
and convolvulate of ammonia do not precipitate neutral metallic salts, 
but produce dense white flocks in basic acetate of lead. Aqueous con¬ 
volvulic acid displaces carbonic acid, especially on boiling, from the 
carbonates of the alkalis and alkaline earths and from carbonate of 
lead. 

Convolvulate of Potash. — The aqueous acid is neutralised with car¬ 
bonate of potash, the solution is evaporated to dryness, and the residue 
exhausted with alcohol.—Amorphous, pale yellow mass. Dissolved 
in water it smells of quinces, has a bitter taste, and melts between 
100° and 110°. — Dissolves easily in water, with difficulty in alcohol 
(Mayer). 


62 G ... 

. 3/2 .. 

.. 50 05 . 

Mayer. 
... 50-48 

52 H. 

. 52 .. 

.. 6-98 . 

... 7*55 

31 0 . 

9,79 

.. 36-62 . 

... 36-31 

KO. 

. 47*2 .. 

.. 6-35 . 

... 5*66 

C^H^KO 35 . 

. 743-2 .. 

.. 100 00 . 

... 100*00 


Convolvulate of Potash with Convolvulin? — Convolvulin dissolves 
with yellow colour in boiling aqueous carbonate of potash. On eva¬ 
porating to dryness, taking up the residue with absolute alcohol, and 
again evaporating, a yellowish white salt is obtained, which is 
neutral, melts at 105°, and dissolves easily in water and alcohol 
(Kayser). Even after half-an-hour’s boiling of the solution of convol- 
vulin in carbonate of potash, water throws down convolvulin from it: 
hence this substance remains mixed or combined with the convolvulate 
of potash so prepared (Mayer). 
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Calculation according to Mayer. Kayser. 

mean. 

. 711 . 52*85 . 52 98 

102 H.... 102 . 7-17 . 7-57 

66 0... 528 . 37-18 . 3614 

KO . 47-2 . 3-30 . 3-31 


C 62 H 52 K0 35 + C G2 H 50 O 32 .... 1421*2 . 100*00 . 100-00 

Convolvulate of Baryta. — a. Normal .— 1. Baryta-water is added 
to aqueous convolvulic acid until a faint alkaline reaction is produced; 
the liquid is warmed till the excess of baryta separates as carbonate, 
and the neutral filtrate is evaporated to dryness (Kayser). — 2. An 
excess of convolvulin is boiled with baryta-water; the liquid is filtered; 
baryta-water is added to the filtrate until it reacts slightly alkaline; 
carbonic acid is passed through it; and it is then warmed, filtered a 
second time, and evaporated (Mayer). — Amorphous, white powder, 
fusible at about 105°, easily soluble in water and alcohol, but (when pre¬ 
pared according to method 1) it is precipitable from its aqueous solu¬ 
tion by absolute alcohol. —Prepared by method 2, it perhaps contains unaltered 
conyolvulin (Mayer). 


Calculation according to Mayer. Kayser. Mayer. 


mean . 

62 C. 372 .... 48-15 .... 50*65 .... 48*85 

52 H . 52 .... 6*73 .... 7*54 .... 7*25 

34 0 . 272 .... 35*35 .... 34*18 .... 35*16 

BaO . 76*5 .... 9*77 .... 7*63 .... 8*74 


C^EFBaO 35 . 772*5 .... 100 00 .... 100 00 .... 100*00 


b. Four-sevenths Convolvulate ?—By boiling'convolvulin with excess 
of baryta-water, passing carbonic acid through the hot solution, and 
evaporating the filtrate on the water-bath, a salt similar to the normal 
salt is obtained (Mayer). 


Calculation according to Mayer. Mayer. 


at 100°. mean. 

248 C... 1488 .... 45*19 .... 45*42 

205 H. 205 .... 6*22 .... 6*80 

133 0. 1084 .... 32*33 .... 31*68 

7 BaO ... 535*5 .... 16*26 .... 16*10 


3C« 2 H 51 Ba : =0 K + C^BaO 35 .... 3292*5 .... 100*00 .... 100*00 

Convolvulate of Lime. — Obtained by boiling convolvtilic acid with 
milk of lime, passing carbonic acid into the hot filtrate, filtering again, 
and evaporating. — An amorphous, slightly yellow mass. Contains 
6*00 p. c. lime (Sandrock), 6*19 p. c. (Mayer). 

Convolvulate of Lead . — One-third . — The aqueous acid, or ammonia- 
salt, gives no precipitate with acetate of lead by itself, but does so 
on addition of ammonia. With basic acetate of lead dense white 
flocks are produced, — Somewhat soluble in water (Kayser). 
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Calculation according to Mayer. 

Kayser. 




mean. 

62 C ... 

, 192 .... 

. 36-61 ... 

..... 36 81 

50 H. 

, 50 .... 

. 4-92 ... 

. 5*33 

32 0. 

256 .... 

.... 25-23 .... 

. 25-15 

3 PbO. 

336 .... 

. 33*24 .... 

. 32-71 

C^H^Pb^O 35 ... 

. 834 ... 

. 100-00 ... 

. 100-00 


Convolvulate of Silver. — When the aqueous baryta-salt is precipi¬ 
tated with sulphate of silver, the filtrate containing silver decomposes 
by evaporation on the water-bath (Kayser). 

Convolvulic acid dissolves in alcohol in all proportions; it does not 
dissolve in ether . 


Appendix to Convolvulin. 

Portion of the resin of tuberose jalap-root which is soluble in ether. 
Sandrock’s Gamma-resin. — The ethereal solutions obtained in the pre¬ 
paration of convolvulin (p. 155) are evaporated; the residue is twice 
dissolved in alcohol, and precipitated with water (Kayser). Sandrock 
evaporates only the ethereal solution. See also Boullier (J. Ghim. med. 14, 
826). 

According to Kayser, it is a brownish oil which makes greasy stains 
on paper, and, if left to itself, remains soft and sticky for several months, 
but in contact with water, solidifies partially to crystalline needles. — 
According to Sandrock, a tough, soft, yellow resin, which does not harden by 
exposure to air, or at 100°. Has an irritating taste, smells like jalap-root, 
very strongly and disagreeably (Kayser). Reddens litmus strongly. 

— Volatilises when heated on platinum-foil, and burns when set on fire 
with a bright flame, and a sharp unpleasant smell (Kayser). — With oil 
of vitriol it forms a solution which is red at first, and afterwards purple 
(Sandrock). — Does not dissolve in hydrochloric , nitric, or acetic acid , 
even on heating' (Kayser). According to Sandrock it dissolves in acetic acid. 

— Dissolves easily in aqueous alkalis, and is precipitated by acids un¬ 
altered (Kayser); in docks after long boiling, and by sulphuric acid as a jelly. 
(Sandrock). In alcoholic solution it gives a yellow precipitate with al¬ 
coholic sugar of lead (Kayser), a white precipitate (Sandrock).— 
Dissolves completely in amylic aldehyde (xi. 17) (Trautwein). 

The acid produced by boiling the resin with soda-ley dissolves hut slightly in pure 
water, easily in water containing ammonia. It forms a yellowish potash-salt, which 
crystallises horn alcohol in granules, and precipitates a white powder when its solu¬ 
tion is mixed with sugar of lead. On decomposing this lead-salt by hydrosulphuric 
acid, the acid remains behind with the sulphide of lead, and can then he extracted 
by ammonia or alcohol (Sandrock). 


Oxygm-nucleus C 26 H Ie Q 8 . 

Syrmgenin. 

c 2s a i3 o w = c 25 H i8 o 8 ,o ? 

Keomayee. AT, Br. Arch . 109, 23. —Epistolary Communication. 

















160 PKEMAllY NUCLEUS C 28 H 26 ; OXYGEN-NUCLEUS G*H?*0*. 

Formation . By boiling syringin with dilute hydrochloric acid, 
syringenin and sugar are obtained. 0 38 II 28 Q 20 + 2HQ = C 26 H 18 0 10 -f- 
C 13 H 12 0 13 . 

Aqueous syringin is warmed in the water-bath with dilute hydro¬ 
chloric acid (sulphuric acid causes further alteration) for five minutes, 
or until the liquid, which is milky and turbid at first, has become clear 
by deposition of viscid grey-blue fiocks. These solidify on cooling to 
a hard mass, which, after removal of the acid liquid, is covered with 
water, whereby it becomes bright pink. 

Obtained as an amorphous, bright pink mass, easily reduced to a 
granular powder, and containing a variable proportion of water, which 
it gives off at 100°. Between 170° and 180° it melts to a brown 
tough mass. Permanent in the air. Tasteless. Neutral. 

at 100°. Kromayer. 

26 C . 156 61-41 61-40 

18 H. 18 . 7-09 6-94 

10 O. 80 . 81-50 31*66 

C26 H i3 0 i° .... 254 100-00 100-00 

Bums when heated above its melting point/—With oil of vitriol 
and nitric acid , it behaves like syringin (p. 162). —Fuming hydrochloric 
acid colours alcoholic syringenin a fine dark blue, becoming violet 
when boiled. — It reduces silver from the ammonio-nitrate on boiling. 

Combinations. — With Water. — Air-dried syringenin loses 7*05 p. c. 
water at 100 3 , then nothing more at 115° (Calculation 2 at. = 6*61 
p. c. water); but a specimen obtained from the alcoholic solution by 
spontaneous evaporation, lost 10*04 p. c. water at 100°. 

Syring-enin is insoluble in ivater . 

It dissolves with yellowish colour in aqueous ammonia and potash, 
and is precipitated by acids in light rose-coloured flocks. —• It is pre¬ 
cipitated as a dirty white jelly by an alcoholic solution of basic acetate 
of lead; not altered by sesquichloride of iron. 

It dissolves in alcohol with light cheny-red colour, is precipitated 
by Tvater, and remains as a light cinnamon-coloured powder w T hen the 
solution is left to evaporate. Insoluble in ether. 


Appendix to Syringenin . 


Syringopicrin. 

Kromayer. N.Br. Arch. 102, 26. — Epistolary Communication . 

Remains in the mother-liquor obtained in the preparation of 
syringin, as described on the following page, and is separated there¬ 
from by means of animal charcoal. The charcoal is then washed 
with warm water and boiled with alcohol, which dissolves out the 
syringopicrin, and leaves it on evaporation in the form of a brown 
syrup. It is purified by solution in alcohol and decoloration* with 
animal charcoal. The solution is then evaporated and the residue 












SYRINGIN. 161 

treated with ether, which takes up a substance having an irritating 
taste, and leaves syringopierin undissolved. 

Faintly yellow transparent mass, which may be rubbed to a white 
powder permanent in the air. Melts below 100°, and solidities to a 
brittle mass on cooling. Has a strong bitter taste, and slight acid 
reaction. — Contains 49*08 p. c. C., 7*67 H. and 43*25 0., agreeing with 
the formula C 26 H 24 0 17 (calc. 49*37 C., 7*59 H. and 43*04 0.), and is, therefore, 
produced from syringenin by assumption of 6 at. HO. and 1 at. 0. 

Burns away completely when strongly heated. — Dissolves in oil oj 
vitriol with greenish colour passing* into brown. — When boiled with 
dilute sulphuric acid , it gives off a peculiar odour, and then reduces an 
alkaline solution of cupric oxide. — Unaltered syringopierin boiled with 
an alkaline solution of cupric oxide colours it green without separating 
cuprous oxide. — From an ammoniacal silver solution at the boiling heat, 
it reduces the metal. 

Dissolves easily in water > — It is not altered or precipitated by 
aqueous alkalis , ferric chloride or basic acetate of lead. 


Conjugated Compound of Syringenin. 

Syringin. 

C 3 *H 28 0 20 = C 26 .H 18 0 10 , C 12 H in 0 10 . 

Bernays (1841). Bepert . 74, 348 ; J. pr. Chem . 25, 121. 

Meillet. N . J. Pharm . 1, 25; J. pr. Chem. 26, 316; Ann. Pharm. 
40, 319. 

Kromayer. W. Br. Arch. 108, 7; 109, 18; Chem. Centr. 1862, 193.— 
Epistolary Communication. 

Discovered by Bemays, investigated chiefly by Kromayer. Braconnot (Ann. 
Chim. 70, 283) described a syringa-bitter, precipitable by basic acetate of lead, which 
however had nothing in common with syringm. Meillet described, under the name 
of Lilacin , a crystallisable bitter principle of syringa, which he obtained by boiling 
the green seed-capsules, precipitating the decoction with neutral acetate of lead, 
evaporating the filtrate, with addition of calcined magnesia, treating the residue with 
water to remove acetate of magnesia and mannite, and then boiling it with alcohol. 
The relations of this lilacm to syringin, from which it differs by its pure bitter taste 
and insolubility in water, have not been exactly determined. Erdmann (J. pr. Chem. 
26, 317) did not succeed, by following either Bemays 5 or Meillet’s directions, in 
obtaining the bodies described by them, perhaps because be collected the material in 
April. Ludwig (N. JBr. Arch. 91, 289) regards Bernays 5 syringm as a mixture of 
lilacin with mannite (xv. 357) ; but even if it did contain mannite, it exhibited, with 
oil of vitriol, the same reaction as (Kromayer’s) syringin. 

Occurrence. In the bark of the lilac, more abundantly in March 
than in April, not in the leaves or in the half-ripe fruit, and only in 
traces in the leaf-buds. It disappears iu the course of vegetation, 
its place being apparently supplied by syringopierin (Kromayer).— 
The bark of privet (Ligustrum vulgare) contains a substance perhaps 
identical with syringin (Reinsch, Jahrb. pr. Pharm. 16, 393). See xv. 
357, and below. 

Preparation. The bark is exhausted with boiling water; the ex¬ 
tract precipitated with basic acetate of lead; the filtrate treated with 

VOL. XVI. M 
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CONJUGATED COMPOUNDS OF SYRINGENIN. 


hydrosidphuric acid, and after removal of the sulphide of lead, 
evaporated to a thin syrup, which solidifies in the course of a day to a 
crystalline pulp. This mass is purified by stirring- it up with cold 
water, then pressing, and recrystallising- it from boiling water, with 
aid of animal charcoal. The syringin dissolved in the wash-waters 
is obtained by evaporating the liquid, and agitating the residue with 
alcohol, which takes up the syringin (Bernays, Kroinayer). 

Properties. The hydrated crystals (see below) give off their water 
and become opaque at 115°, and the anhydrous Syringin melts 
at 212° to a colourless liquid, which solidifies on cooling to an 
amorphous, transparent, hard, friable mass.—Tasteless. Neutral. 
(Kroinayer). 

at 115°. Kromayer. 

38 C . 228 ... 54*81 . 51*51 

2S H . 28 6*73 6*95 

20 O.160 . . 3S*46 ... 38 54 

C 3SH2s O 20 . 4X6 XOO-00 100*00 

Decompositions . 1 . Syringin when heated decomposes below its 

melting point, giving off an odour of caramel and burning away. — 
2. The aqueous or alcoholic solution of syringin acquires a fine dark 
blue colour when mixed with an equal volume of oil of vitriol; with a 
larger quantity of oil of vitriol the colour changes to a beautiful 
violet, and the liquid on standing deposits blue, and on addition of 
water, grey-blue flocks, which dissolve with cherry-red colour in 
alcohol and in ammonia. — 3. When cautiously heated with fuming 
hydrochloric acid, it dissolves without coloration, but on boiling, the 
solution assumes a light violet-red colour and deposits blue flocks. — 
4. An aqueous solution of syringin through which chlorine gas is passed 
acquires a red-brown colour, but after a while becomes quite colourless. 
At the same time an acid is formed, having a bitter, irritating taste, 
and assuming a dark-blue colour when mixed with sesquichloride of 
iron. — 5. Syringin dissolves quickly in strong nitric acid , forming a 
deep blood-red solution. 

6. When aqueous syringin is heated with dilute hydrochloric acid , 
the solution becomes milky and deposits adhering lumps of syringenin, 
whilst fermentable sugar remains dissolved: 

OTE+ 2HO = C 26 H 1S 0 10 + C^H 12 0 12 . 

100 pts. crystallised syringin yielded 61*77 pis. air-dry syringenin and (38*45 to 
43*5 pts.) on tlie average 41 pts. sugar (calc. 62*67 pts. hydrate of syringenin and 
41*47 sugar : Kroinayer). 

Syringin does not reduce either cuprate of potash or nitrate of silver , 
and is not altered by alkalis (Kromayer). 

Combinations. — With Water. — Crystallised Syringin. Long*, colour¬ 
less, transparent needles, which give off 4*5 p. c. water at 115°. 
(2 at. = 4*33 p. c. HO) (Kromayer). 


at 100°. Kromayer. 

38 O. .. 228 .... 52*53 .... 52*31 

30 H... 30 .... 6*91 .... 7*34 

22 O . 17 6 .... ^40*56 .... 40*35 


C^H- 8 0-°,2Aq. 434 .... 100*00 .... 100*00 
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Syringin dissolves sparingly in cold, easily in hot water. It does 
not precipitate metallic salts .— It is soluble in alcohol , not in ether 
(Kromayer, Bernays). 


Appendix to Syringin. 

Ligustrin. 

Polex. W. JBr. Arch. 17, 75. 

Kromayer. JSf . Br . Arch. 105, 9. — Die Bitierstoffe. , Erlangen, 
1862, 56. 

Not known in the perfectly pure state. — Occurs in the bark of 
privet {Ligustrum vulgare) (Polex). The bark collected in spring con¬ 
tains ligustrin and a substance resembling syrmgopicrin (p. 160); 
the leaves contain only the latter, together with mannite (Kromayer). 

The dry comminuted bark is boiled with alcohol; the extracts 
mixed with water, and the alcohol completely distilled off; the residue 
is set aside for 24 hours to deposit resin and chlorophyll; the liquid is 
strained, set to ferment with yeast, digested with milk of lime alter 
the fermentation is ended, to precipitate magnesia-salts,—then 
filtered, exactly neutralised with dilute sulphuric acid, and concentra¬ 
ted ; and the gypsum which separates after a few days is removed. 
The remainder of the lime is precipitated by oxalic acid; the filtered 
solution precipitated with basic acetate of lead; the liquid again 
filtered; hydro sulphuric acid passed into the filtrate; and the liquid, 
after removal of the sulphide of lead, is evaporated over the water- 
bath, the water being- renewed from time to time, as it evaporates, in 
order to drive off the acetic acid. The resulting extract dissolved in 
the smallest possible quantity of boiling- alcohol yields, on evaporation, 
crystals of mannite, while ligustrin remains dissolved, and must be 
separated as completely as possible from admixed sugar by repeated 
treatment with strong alcohol. 

In this manner a hygroscopic honey-yellow extract is obtained 
having a bitter taste, but still containing sugar, acetic acid, and 
acetates. This extract dissolves readily in water and in weak spirit, 
not in absolute alcohol or ether; it is not precipitated by alkalis or 
metallic salts, not even by basic acetate of lead until if is oxidised. 
Its aqueous solution, if not too concentrated, acquires, when mixed with 
oil of vitriol, a fine blue colour, like that of the corn-fiower. When boiled 
with dilute sulphuric acid, it yields a resin insoluble in water, and 
likewise turning blue when its alcoholic solution is mixed with oil of 
vitriol. 

If, according to Kromayer, the bark be exhausted with hot water, 
the decoction precipitated by basic acetate of lead, the lead re¬ 
moved from the filtrate by hydrosulphuric acid, and the liquid evapo¬ 
rated, a bitter syrup is obtained which gives np ligustropicrin to 
charcoal, and ligustrone to ether, while ligustrin remains in solution. 
— The syrup containing ligusti’in has a sweet taste, and exhibits the 
blue colouring with oil of vitriol. When boiled with dilute sulphuric 
acid, it deposits brown tasteless lumps, which are neutral, dissolve 
with cherry-red colour in alcohol, and separate therefrom in red trans¬ 
lucent grannies; they give off 6*4 p. c. water at 100°, and in other 
respects resemble syringenin (p. 160). 

M 2 
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PRIMARY NUCLEUS C 2, H 10 . 


Ligustrone. 

Kromayer. loc. cit. 

See page 163. 

Crystallises from the syrupy solution in radiating needles, which 
melt to a yellow oil at a temperature somewhat above 100°, distil 
between 260° and 280°, emitting an odour of melilot, and solidify in 
the crystalline form on cooling. — Neutral Has a,warming bitter 
taste. —Colours oil of vitriol yellowish. — Reduces ammoniaca 1 silver- 
solution. — Easily soluble in water, alcohol, and ether. 


COMPOUNDS CONTAINING 28 AT. CARBON. 


Primary Nucleus C 28 H 10 . 

Anthracene. 

C^H 10 . 


Dumas & Laurent. Ann. Chim. Phys. 50, 187; Ann. Pharm . 5, 10; 
Schw. 66, 79; N. Tr . 26, 1, 206. 

Laurent. Ann. Chim. Phys . 60, 220; 66, 149; further 72, 415 ; Ann. 
Pharm. 34, 287. 

Fritzsche. Petersb . Acad. Bull. 16, 150; J. pr. Chem. 73, 283 ; abstr. 

Ann. Pharm. 109, 249 ; Chem. Centr. 1858, 177. 

Th. Anderson. Ann. Pharm. 122, 294; Edinb. Roy. Soc. Transact. 
22, 3, 681. 

ParanaphtJialin, ParmaphthaUse, ParanaphtaUne. 

Discovered in 1832 by Dumas & Laurent. Heichenbach {Schw. 68, 239 ; Pogg. 
28, 498) regarded anthracene as a mixture of naphthalin and paraffin, or confounded 
it with chrysene (xv. 1). A hydrocarbon, described as new by Fritzsche, was 
recognised by Anderson as anthracene. 

Formation . Anthracene passes over in the dry distillation of coal 
(of bituminous shale, according to Laurent; of wood, according to 
Reichenbach), and is found in the tar. It is contained only in the 
last heavy and semi-fluid portions of the coal-tar, at first together with 
naphthalin, finally with chiysene (Dumas & Laurent). A commercial 
product of this kind, used as a lubricator for machinery, is yellow, 
soft, somewhat like palm-oil, and contains, besides anthracene, a 
small quantity of naphthalin, and a much less volatile empyreumatic oil. 
(Anderson.) 

Preparation. Crude commercial anthracene is distilled from an Iron 
retort, and ilie colourless portions which pass over at the beginning, 
are pressed to remove the oil, and purified by repeated crystallisation 
from benzol, or by sublimation. The coloured portions which pass 
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over at a later stage of the distillation, are obtained colourless by 
repeated rectification, then purified in the same manner (Anderson). 

From the last liquid products of the distillation, anthracene is 
obtained in grains by cooling; from the following semi-fluid portions, 
only after they have been dissolved in the smallest possible quantity 
of oil of turpentine, and the solution cooled to —10°. The granules 
are washed with alcohol, and distilled two or three times (Dumas & 
Laurent). 

Fritzsche immediately dissolves anthracene, obtained by pressure 
and recrystallisation, in boiling benzol, together with excess of picric 
acid, whereby crystals of the picrate are obtained on cooling. From 
this, the anthracene may be separated by ammonia, and purified by 
recrystallisation from alcohol. 

Properties, Small colourless laminae, which exhibit a silky lustre 
when immersed in alcohol, but become dull when dry. The laminae 
which separate from solution in benzol, are less lustrous and some¬ 
what granular (Anderson). Melts at 213° (at 180°, according to 
Dumas & Laurent; at about 210°, according to Fritzsche) to a colour¬ 
less liquid, which solidifies to a foliated-crystalline mass on cooling. 
It sublimes slowly at the heat of the water-bath, more quickly in thin 
laminae, at a stronger heat, and distils, without decomposition, at a 
still higher temperature (Anderson), above 300° according to Dumas 
& Laurent. Inodorous if free from empyreumatic oil. Tasteless. 
Sp. gr. 1T47 (Reichenbach).— Vapour-density = 6*74 at 450° (Dumas 
& Laurent). 

Pumas Fritzsche. Anderson. 

& Laurent. mean. 

28 G . 168 94'38 .. 92*32 . 94*16 94*16 

10 H. 10 . 5*62 . 6*05 ........ 5*74 5*86 

C 2S H 10 . 178 100*00 ........ 98*37 . 99*90 L00*02 

Yol. Vapour-density. 

C-vapour . 28 .. 11*648 

“ . 10 . 0*693 

Anthracene-vapour .... 2 . 12*341 

1 . 6*170 

Pumas & Laurent gave the formula C 20 H S , afterwards C 30 !! 13 . — Succisterin 
C 30 El 10 is possibly the same substance. 

Decompositions, 1. Anthracene dissolves in oil of vitriol, with green 
colour, and forms a conjugated acid (Dumas & Laurent, Anderson). — 
2. In contact with bromine , either liquid or gaseous, it is slowly con¬ 
verted into hexbromanthracene (Anderson). 

3. Anthracene exposed to a slow current of chlorine-gas for not too 
long a time, is converted into hydrochlorate of chloranthracene, a 
small quantity of hydrochloric acid gas being evolved at the same 
time. Exposed for a short time to a rapid current of chlorine, it be¬ 
comes heated, and forms hydrochloric acid and chloranthracene.— 
When heated in chlorine gas, it absorbs a much larger quantity, gives 
off larger quantities of hydrochloric acid, and exhibits an increasing 
amount of chlorine, till after eight days, a semi-solid product is 
obtained, which, by solution in ether and evaporation, is resolved into 
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PRIMARY NUCLEUS OTL 10 . 


an oily and a crystallisable clilorine-compoimd (Anderson). — The 
crystals are soluble in alcohol } ether and benzol; contain 47*5 p. c. 0., 
and 2*56 PL, and are, perhaps, C 28 C1 5 H S (calc. 47*39 p. c. 0., 2*54 H.) or 
perhaps a mixture. — The oil treated with alcoholic potash, yields 
more than one crystallisable substance (Anderson). 

. 4. Anthracene is but slightly attacked by cold nitric acid; but by 
boiling for several days with nitric acid of sp. gr. 1*2 it is converted 
into oxanthracene. Nitric of sp. gr. 1*4 likewise forms oxanthracene, 
but mixed with other products; if fuming nitric acid be added at the 
same time, binitroxanthracene is also produced. These compounds sepa¬ 
rate out on cooling, whilst a crystallisable acid remains in the mother- 
liquor. — This substance, Anderson’s anihracenic acid , obtained by 
careful evaporation, is easily soluble in water, and forms crystallisable 
compounds with ammonia and potash, insoluble salts with baryta and 
oxide of lead (Anderson). 

Laurent, by treating anthracene with nitric acid, obtained four 
nitro-compounds (and oxanthracene), the formulae and independent 
existence of which are doubtful. 

When 4 or 5 grammes of anthracene are boiled for a few seconds 
with nitric acid, red vapours are evolved, and a reddish-yellow layer is 
formed, containing small crystalline needles. The acid is removed, and 
the product is washed with boiling* water and treated with ether, which 
leaves behind a portion (A). The residue left after evaporating the 
ether, may be separated by re-solution in ether, into an insoluble 
portion B., and a solution, which, when evaporated, leaves a soft 
residue 0., which solidifies after the ether has been completely driven 
off. 


A. Laurent’s Nitrite d f antliracenise. — Purified by washing with cold, 
and solution in a very large quantity of boiling ether, whereupon it 
separates. by cooling and spontaneous evaporation, in small acnte 
yellow prisms. — Melts at a high temperature, and solidifies to a 
crystalline mass, which becomes covered with needles. Detonates 
when quickly heated in a test-tube. — Dissolves in oil of vitriol, and is 
precipitated by water. — Decomposed with difficulty by boiling alcoholic 
potash. — Sparingly soluble in alcohol, and in boiling ether. — Contains 
71*4 p. c. C., 3*8 EL, 5*9 N., and 18*9 0., whence, according to Laurent, 
it is C^EPO, NO 3 , or C 30 II 8 0 4 , NO 3 . 

B. Laurent’s Bimtrite rfanthracenese. — Precipitated from solution in 
boiling ether, by cooling and spontaneous evaporation, as a yellow, 
scarcely crystalline powder. Inodorous, melts at a high temperature, 
and solidifies on cooling to a solid mass made up of long needles. 
When heated in a test-tube, it gives off vapours, which condense in 
yellowish flocks. When quickly heated, it deflagrates, with reddish 
light, and leaves a large quantity of charcoal. It dissolves in oil of 
vitriol, with brown colour, and in boiling alcoholic potash, with red- 
brown colour; from the latter solution, acids throw down a brown 
precipitate.—Insoluble in water, sparingly soluble in boiling alcohol, 
more soluble in ether, but less easily than A. — Contains 63*82 p. c, 0., 
3*44 H,, 9*56 N., and 28*18 0., agreeing with the formula C 30 H 10 O 3 ,2NO 3 . 

U. Trinitrite hydrate & antliracenise . — Orange-red Ye sin, very fusible 
and very soluble mother, detonating when suddenly heated, and yield- 
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ing* by slow evaporation, acid vapours, a crystalline sublimate, and a 
residue of charcoal. — Contains 51-1 p. c. C., 3*6 H., and consists of 
C s0 H 9 O 3 ,3N'O 3 (Laurent). ‘ 

D. Nitrite hydrate cTanthracenose. — If the mixture obtained in the 
purification of the preceding products is boiled with nitric acid for 
several hours or till it is completely dissolved, the liquid on cooling 
deposits, in the course of 24 hours, needles having a faint yellowish 
colour, and water added to the mother-liquors throws down an addi¬ 
tional quantity. These crystals are washed with water and alcohol. 

— The compound is fusible and solidifies in a mass of needle-shaped 
crystals; gives off a fiocculent crystalline substance when kept for 
some time in a state of fusion, and leaves charcoal. When quickly 
heated it detonates, and emits light. Sparingly soluble in alcohol 
and ether. Contains 66*5 p. c. C., 3*6 H. ? 5*8 N., and 24*1 0., there¬ 
fore perhaps C S0 II 8 O 4 ,NO 3 ,HO. (Laurent.) 

Anthracene is insoluble in water. — It is not altered by alkalis. — 
It dissolves easily in boiling alcohol , more abundantly in ether, benzol , 
and volatile oils (Anderson); especially in oil of turpentine (Dumas & 
Lament). 

Compound with Picric Acid . —When anthracene is dissolved, together 
with excess of picric acid, in boiling benzol, the liquid on cooling- 
deposits deep ruby-coloured crystals, about two lines long (Fritzsche). 

— Right-angled, probably quadratic prisms, with perpendicular end- 
faces (Kokscharoff). Melts at about 170°. Decomposed wholly 
or partially, by water, alcohol and ether, picric acid then dissolving. 
When decomposed by ammonia, it yields on the average 56*27 p.c. 
picric acid, and 44*00 p. c. anthracene (calc. 56*26 picric acid, and 43*74 p. c. 
Qssppo) (Fritsche). 

Fritzseke. Anderson. 

40 C. 240 58*97 58*94 58*71 

3 K. 42 10*32 

13 H. 13 3*19 8*11 3*51 

14 0. 112 27*52 

0 12 H^A 3 0 2 ,C^H 10 . 407 . 100 00 


Ckloj'ine-nucleus C 28 C1H 9 . 

Chlorantlaracene. 

C 2S C1H 8 . 

Anderson. Ann. Pharm. 122, 306, 

Produced by the action of a rapid stream of chlorine on anthracene 
continued for a short time only, or by the action of alcoholic potash 
on hvdrochlorate of chloranthracene. 

Small hard, crystalline scales, soluble in alcohol , ether , and benzol . 

Scales . Anderson. 

28 C . 168*0 79*06 ........ 78*74 

Cl . 35*5 16*70 

9 H . 9*0 4*24 ........ 4*46 


o®ow 


212*5 


100*00 
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Hydrochlorate of Chloranthracene. 

C W CPH 10 = C 28 C1H 9 ,HC1. 


Laurent?. Ann. Chim. Phys. 72, 424. 

Anderson. Ann. Pharm. 122, 306. 

Chloranthracen&se (Laurent), ’Bichloride of anthracene (Anderson). 

Compare page 166. Cold chlorine gas is passed in a slow stream over 
anthracene, and the resulting mass is crystallised by solution in benzol 
and cooling. Laurent introduces pulverised anthracene into a bottle 
filled with chlorine, dissolves out the anthracene which remains 
unaltered after 48 hours, with a small quantity of boiling ether, and 
crystallises the undissolved portion from a large quantity of boiling 
ether. 

Eadiate needles often very long (Anderson); yellowish, shining 
laminae, fusible and volatile (Laurent). 


28 O. 

. 168 .... 

.... 67*47 ... 

Laurent. 

. 68*30 ... 

Anderson. 

mean. 

. 67-82 

2 Cl . 

. 71 .... 

.... 28-51 


28-40 

10 H. 

. 10 .... 

.... 4-02 ... 

. 3-80 ... 

. 4-03 


C 2S Cm; 9 3 H;Cl .... 249 . 100-00 100-25 

According to Laurent, C 30 C1 2 H 10 . 

Easily soluble in alcohol , to which also it gives up a small quantity 
of hydrochloric acid. — Alcoholic-potash converts it into chloranthracene. 
— Slightly soluble in ether. 


Derivatives and Conjugated Compounds of Anthracene. 

Bromide of Bromanthracene. 

C^BPH 8 = C^Br’E^Br 2 ! 

Akderson. Ann. Pharm . 122, 304. 

When an alcoholic solution of potash is poured upon the crystals 
of hexbromanthracene, they assume a sulphur-yellow colour, swell up 
strongly, and are resolved into bromide of potassium and this com¬ 
pound. The transformation is completed by application of heat, and 
the product is collected, washed and dried, and crystallised from 
benzol. 

Long yellow needles, having a fine silky lustre, which melt, with 
partial decomposition, at 238°. They are nearly insoluble in cold ben¬ 
zol ; boiling benzol is its best solvent, but even of this it requires 
more than 100 times its weight; it is still less soluble in alcohol and 
ether, either hot or cold. 
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28 O . 

. 168 .... 

.... 33*87 .. 

Anderson. 

mean. 

. 34-02 

4 Br. 

. 320 .... 

.... 64*62 


8 H. 

. 8 .... 

.... 1-61 .. 

. 1-57 


WH 8 . 496 . 100*00 


Hexfor omanthrac ene* 

C 28 H 10 Br 6 . 

Anderson. Ann. Pharm. 122, 308. 

A thin layer of pulverised anthracene is placed, together with 
bromine, under a bell-jar; the mass which forms after a few days is 
pulverised, and again exposed to the bromine-vapours; and this treat¬ 
ment is repeated as long as the bromine continues to be absorbed. 
The brown mass is dissolved in benzol, and the solution, on cooling, 
deposits crystals, which are recrystallised from ether or from benzol. 
Small, white, hard, apparently rhombic crystals. 


28 C . 

. 168 ... 

. 25-53 . 

Anderson. 

mean. 

. 25-69 

6 Br. 

. 480 ... 

. 72-95 . 

. 72-33 

10 H. 

. 10 ... 

. 1-52 . 

. 1-63 

C^B^O 10 . 

. 658 ... 

. 100-00 . 

. 99-65 


Anthracene turns brown at 176°, and melts at 182°, with evolution 
of bromine. When heated with oil of vitriol , it melts, and gives off 
bromine and hydrobromic acid. It is but slightly attacked by nitric 
acid. — With alcoholic potash it acquires a yellow colour, and forms 
bromide of potassi um and bromide of bromanthracene C 28 H 8 Br 4 . 

Sparingly soluble in alcohol , ether , and benzol . 


Qxanthracene. 

C 28 H s O*. 

Laurent. Ann . Chim. Phys . 66, 220; 72, 422. 

Anderson. Ann . Pharm. 122, 301. 

Paranaphtalese. Anthracenuse. 

Formation. 1. By boiling anthracene with nitric acid (Laurent, 
Anderson).—2. Sublimes when nitrite of anthracenose (D. p. 167) is 
heated; perhaps also in the decomposition by heat of the other nitro¬ 
compounds of anthracene (Laurent). 

Preparation. Anthracene is boiled for some days with nitric acid 
of sp. gr. 1*2, whereupon red vapours are given off 5> and a resin is 
formed, which solidifies in the granular state on cooling. This resin 
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is washed with water, and purified by recrystallisation from alcohol or 
benzol (Anderson). 

Laurent boils anthracene with nitric acid, till it is completely con¬ 
verted into nitrite of anthracenose , subjects the product to dry distilla¬ 
tion, and purifies the sublimate from adhering resin by washing with 
ether. Anthracene may also be boiled in a retort with nitric acid till 
all the acid is volatilised, oxanthracene then subliming towards the 
end of the process, while other products formed at the same time are 
decomposed (Anderson). 

Properties. Light reddish-yellow crystals (colourless, according to 
Laurent), without taste or smell. From solution in alcohol the com¬ 
pound is deposited in long needles: from benzol in shorter and more 
compressed crystals. Fusible, volatile without decomposition; sub¬ 
limes in long beautiful needles. Neutral. Free from nitrogen (Lau¬ 
rent, Anderson). 


Laurent. Anderson. 

earlier . later. mean . 

28 C. 168 .... 80*77 .... 80*4 .... 78 17 .... 80 53 

8 H. 8 ... 3*85 .... 3*6 ... 3*47 .... 3*97 

4 O. 32 .... 15*38 ... 16*0 ... 18*06 .... 15*50 


C^BX)*... 208 .... 100*00 .... 100*0 .... 100*00 .... 100*00 


Laurent gave the formulee C 30 H s O 4 and C 30 H7Q 5 . 

Oxanthracene burns on platinum-foil with a smoky flame and 
without residue (Laurent). — It is not altered by hot hydrochloric acid , 
by potash-ley , or quick-lime (Laurent), not even when sublimed over 
quick-lime (Anderson). — When oxanthracene is heated in a test-tube 
with concentrated hydriodic acid , white scales resembling stilbene 
condense in the upper part of the tube (? C 2S H 8 0 4 + 8111 = C 28 H 13 
4- 81 + 4HO) (Anderson). 

Insoluble in water . Dissolves in cold oil of vitriol , forming* an 
orange-coloured solution, and in hot oil of vitriol, forming* a deep red 
solution, and is precipitated in its original state by water. — Dissolves 
in boiling nitric acid of sp. gr. 1*4, and crystallises on cooling (Ander¬ 
son). 

Sparingly soluble in alcohol (Anderson), nearly insoluble in boiling 
ethers and in hot coal-tar oil (Lament). Somewhat more soluble in 
benzol than in alcohol (Anderson). 


Binitroxanthracene. 

C^ETO 12 = C^IW. 

Aotersoh. Ann. Phctrm . 122, 302. 

When anthracene is boiled with nitric acid, and portions of the 
fuming acid are added from time to time, red fumes are continuously 
evolved, and the anthracene is converted into a resinous mixture of 
oxanthracene and binitroxanthracene. From this mixture the binitrox¬ 
anthracene may be separated by heating with a small quantity of 
alcohol and cooling, as a red powder having very little of the crystal¬ 
line character. 
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28 C . 


.; 168 . 

.... 56-37 .. 

Anderson. 
. 58*66 

2 N . 


. 28 .. 

.... 9-40 


6 H. 


. 6 .... 

. 2*02 .. 

. 2-73 

12 O . 


.... 96 ... 

. 32*21 


C^X 2 H 6 0 4 ..., 


. 298 .. 

. 100*00 



Primary Nucleus C 28 H 14 ; Oxygen-nucleus C 28 H 10 O 4 . 

Chrysophanic Acid. 

C 28 H 10 O 4 ,O 4 ; more correctly C 28 H 10 O 6 = C 20 H 8 O 2 ,O 4 . 

Bochleder & Heldt (1843). Ann. Pharm . 48, 12. 

Schlossrerg-er & Popping-. Ann. Pharm. 50, 213. 

R. Thompson. Phil. Mag J. 25, 39; N. Edhib . Phil. J . 37, 187; J. pr. 

Chem. 33, 210; Ann. Pharm. 53, 252. 

Bochleder. Wien. Akad. Per. 17, 1G9; Jpr. Chem. 66, 246. 

Warren De la Rue & H. Muller. Chem. Soc. Qu. J. 10, 300 ; J. pr . 
Chem. 73, 443. 

v. Thann. Wien. AJcad. Per. 31, 26; Ann. Pharm. 107, 324; abstr. 

J. pr. Chem. 75, 247. 

O. Hesse. Ann. Pharm. 117, 348. 

Bochleder & File. Wien. Ahad. Per. 44, 493 ; J. pr. Chem. 84, 436 ; 
Chem. Cmtr. 1862, 6. 

Pheic acid. Parietic acid. Parietin. — Discovered by Scbrader {Perl. 
Jahrb. 1819) who named it resinous yellow of wall lichen {harziges Wand- 
flechtengelb) ; described by Herberger {Repert. 47, 202) as Parmelia- 
yellow; prepared pure and investigated by Bochleder & Heldt. Schloss- 
berger & Dopping afterwards found chrysophanic acid in rhubarb- 
root. 

The earlier attempts to separate the active constituent of rhubarb- 
root, led to the preparation of mixtures containing resins, extractive 
matters and chrysophanic acid. To these belong the Bhabarbwstoff of 
Trommsdorff (A. Tv. 3, 1, 106); the rhubarb-bitter of Schrader {Perl. 
Jahrb. 1807, 23^), and Pfaff {Syst. 3, 23, and 6, 308), the rheumin of 
Homemann {Perl. Jahrb. 1822, 252), the rhabarberin of Buchner & Her¬ 
berger {Repert. 38, 368). Or the experiments led to the preparation 
of resins. Comp. Henry {Pull. Pharm. 6, 101), Peretti {J. Pharm. 
14, 536).—Ridofi {Ann. gener. 5, 511; Schw. 32, 490), Nani {Pibl. univ. 
23, 232), and Carpenter {Sill. Am. J. 9, 91; Kastn. Arch. 8, 294; Mag. 
Pharm. 15, 144) endeavoured to prepare a base from rhubarb. They 
described impure substances, which, according to Caventou {J. gen. 
de mid. Ill, 157) and Rahn-Escher {Schweiz, drzt. Verb. 1828,165) were 
partly of inorganic nature, and, according to Carpenter {Sill. Am. J. 
14, 33), did not even contain the active constituent of rhubarb. — The 
rhubarb-yellow and rhabarbic acid of B. Brandes {Ann. Pharm. 9, 85; 
N. Pr. Arch. 6, 15), the rhabai'berin of Geiger {Ann. Pharm. 9, 91 and 
304), the rhubarb-yellow of Jonas {N. Pr. Arch. 9, 245), the rhein of 
Bulk {N. Pr. Arch. 17, 26) and 0. Henry {J. Pharm. 22, 398) may be 
regarded as chrysophanic acid containing more or less resin. — The 
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rhein obtained by Yaudin (Ann. Chim. Phys. 34, 199 ; Bepert. 26, 108 ; 
Mag. Pharm . 15, 145) from rhubarb with help of nitric acid, which was 
also prepared by Geiger (Ann. Pharm . 9, 304) and Garot (JST. J. Pharm. 
17,5; J . Chim.med. 25, 681) probably also belong to chrysophanic 
acid. 

Hornemann’s crystalline rhaponticin from the root of Bheum rhapon - 
ticum consists, according to Weppen (Handworterb. 6, 827) of chryso* 
phanic acid. The same is true, as shown by v. Thann, of the 
lapathin obtained from the root of Bumex Hydrolapathum by Buchner 
& Herberger (Bepert. 38, 360) which was prepared by Geiger (Ann. 
Pharm. 9, 310) and Riegel (Jahrb. pr. Pharm. 4, 72) in a state of 
greater purity as rumicin^ its resemblance to rhabarberin having pre¬ 
viously been recognised by Geiger. 

Occurrence. In Parmelia parietina (Schrader, Rochleder & Heldt). 
In Squamaria elegans (Thomson). — In the roots of the various species of 
Bheum , which yield the rhubarb of commerce (Schlossberger & Bop¬ 
ping). In the root of Bumex obtusifohus and B. patientia (Geiger, v. Thann). 
Bumex maritimus , B. palustris and B. hydrolapathum also contain chryso¬ 
phanic acid, most abundantly in the root, less in the leaves and flower- 
stalks (H. Grothe, Chem. Centr. 1862, 107). — German rhubarb-root 
contained 7*5 p. c. chrysophanic acid (Bley & Diesel, jV. Br. Arch . 
49, 121). 

Preparation. 1. Parmelia parietina or pulverised rhubarb-root is 
exhausted with weak spirit containing potash ; the liquid strained off, 
the residue pressed; carbonic acid passed through the liquid; and the 
resulting precipitate dissolved in alcohol of 50 p. c., to which a 
small quantity of hydrate of potassium has been added; the liquid is 
then filtered and precipitated with acetic acid. The precipitate sepa¬ 
rated by filtration is dissolved in boiling alcohol, and the solution is fil¬ 
tered hot and water added, whereby chrysophanic acid is separated in 
yellow flocks, which may be purified by recrystallisation from alcohol 
(Rochleder). — 2. Parmelia parietina is digested with a mixture of 
alcohol and ammonia (or better, caustic potash), and the filtered extract 
is neutralised with acetic acid. The yellow flocks which separate are 
washed by decantation with water, as long as the water continues to 
take up anything from them; they are then dissolved in spirit con¬ 
taining potash, and the solution is precipitated with acetic acid. The 
precipitate, washed with water and dried at 100°, is boiled with a small 
quantity of absolute alcohol, and the filtered solution is left to cool 
slowly. The greater part of the chrysophanic acid then separates in 
golden-yellow crystals, which may be obtained quite pure by repeating 
the process (Rochleder). 

3. The alcoholic extract of rhubarb is washed with water, as long 
as the water takes anything from it; the insoluble residue is dried 
over the water-bath, and dissolved in the smallest possible quantity of 
alcohol of 80 p. c.; and this solution is mixed with ether, which 
throws down a mixture of aporetin, phceoretin, and resin. The dry 
chrysophanic acid obtained from the filtrate by distilling off the ether 
and evaporating, is purified by redissolving it in the smallest possible 
quantity of alcohol, mixing the solution with ether, again evaporating 
the filtrate, and recrystallising the residue from ether. The crystals 
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tlms obtained are washed with cold ether, which, after the resin has 
been removed, dissolves but little of the chrysophanic acid (Schloss- 
berger & Dopping). — 4. Pulverised rhubarb-root macerated with water 
and dried again, is exhausted in a percolator with commercial benzol (or 
light coal-tar oil) and the greater part of the benzol is distilled off, the 
residue then solidifying on cooling to a crystalline pulp. This is pressed 
between bibulous paper, and purified by solution in hot benzol, from a 
sparingly soluble reddish-yellow body, which partly remains behind, 
partly separates from the slightly cooled liquid. The solution is left to 
crystallise, and the resulting crystals are purified by several recrystal¬ 
lisations, first from benzol, and finally from glacial acetic acid, amylic 
alcohol, or common alcohol. By this process, chrysophanic acid may 
be obtained from the residue of the preparation of alcoholic rhubarb- 
tincture (which yields 2*6 p. c. of it), and from the deposit which forms 
in this tincture (De la Eue & Muller). — 5. The coarsely pounded 
roots of Rumex obtusifolius are exhausted in a percolator with anhy¬ 
drous ether; the greater part of the ether is distilled off; the brown 
mass which separates after cooling, is collected on a filter, washed 
with a small quantity of ether, and dissolved after drying in spirit of 
90 p. c.; the dirty green granular mass which separates on cooling, 
is purified by repeated solution in alcohol and precipitation by water; 
and the purification is completed by repeated application of the treat¬ 
ment described at page 172, 2 (Riegel, v. Thann). 

Older methods. The ethereal extract of rhubarb-root is freed by 
distillation from the greater part of the ether, and the crystals which 
separate from the remaining liquid are purified by repeated crystallisa¬ 
tion from alcohol of 75 p. c. (Brandes). — Alcoholic tincture of rhubarb 
is suspended in a large quantity of cold water; the undissolved por¬ 
tion is dissolved in boiling water; the impure chrysophanic acid, 
which separates after cooling is freed from foreign matters by repeated 
solution in boiling water and deposition by cooling, then dissolved 
in anhydrous alcohol; the alcohol is distilled off; the residue dissolved 
in ether free from water and alcohol; and the greater part of the 
ether is distilled off at a gentle heat (Geiger). — The turbid aqueous 
solution of rhubarb-extract is mixed with excess of caustic ammonia; 
solution of alum is added as long as a red precipitate is thereby pro¬ 
duced ; this precipitate is decomposed by dilute sulphuric acid; and 
the separated chrysophanic acid is purified by recrystallisation from 
alcohol, and then from ether (Geiger) — The alcoholic extract of the 
root of Rumex patientia is suspended in a large quantity of cold water; 
the portion which remains unchssolved is washed with cold water and 
covered while still moist, with ether; the ethereal solution is left to 
evaporate, and the residue is washed with alcohol and then with ether 
(Geiger). Riegel distils the greater part of the ether from the ethereal 
extract of the root of Rumex obtusifolius , and purifies the crystals, 
which separate on cooling, by repeated crystallisation from alcohol of 
75 p. c. 

Purification according to Rochleder Pilz . The alcoholic solution is 
mixed with neutral acetate of lead, and filtered, the filtrate is freed 
from lead by sulphuric acid; and the crysophanic acid is precipitated by 
water and repeatedly crystallised from alcohol, whereupon the resin 
dissolves chiefly at first, the purest chrysophanic acid appearing to 
be the least soluble. 
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Properties . Delicate orange-yellow interlaced needles, having a 
golden lustre like iodide of lead (Rochleder & Heldt). From benzol It 
is obtained in orange-yellow six-sided plates belonging to the oblique 
prismatic system ; from ethylic alcohol, amylic alcohol, or glacial 
acetic acid, in moss-like crystalline groups.—Melts at 162°, and 
solidifies in the crystalline form on cooling (De la Rue & Muller). — 
When cautiously heated, it sublimes partly undecomposed. — Nearly 
tasteless. It exerts a purgative action, equal to that of the less pure rkein and 
rhabarberin, hut weaker than that of rhubarb (Sehroff). 


Calculations: 

according to Rochleder & Heldt. according to Grerhardfc. 


20 0 . 

.. 120 ... 

. 68*12 

28 0... 

.... 168 ... 

. 69*42 

8 H. 

. 8 ... 

. 4*54 

10 H . 

. 10 ... 

..... 4*13 

6 0. 

. 48 ... 

. 27-34 

8 0 . 


. 26-45 

C^H s 0 6 . 

. 176 ... 

. 100*00 

C 2S H 10 O s . 

. 242 ... 

. 100*00 


c .. 

H . 

0 . 

Analyses. 

Rochleder i 
& Heldt. 
mean. 

... 68*05 . 

. 4-59 . 

. 27-36 . .. 

Schlossberger 
& Dopping. 

... 68*16 ... . 

... 4*24 . 

.. 27*60 .. . 

De la Rue 
& Muller. 

.... 68*76 
... 4*25 

... 26*99 


100*00 . 

... 100*00 . 

.... 100*00 


v. Thann. 


Pilz. 



mean. 

a. 

b. 

c. 

0 . 

. 69*62 . 

... 69*08 

.... 6S*48 . 

.... 68 00 

H. 

. 4*47 . 

... 4*61 

.... 4 65 . 

.... 4*51 

0 . 

. 25-91 . 

... 26*31 

.... 26 S7 . 

. 27*49 


100*00 . 

... 100*00 

.... 100*00 . 

.... 100 00 


Dried at 100°. From. Parmelia (Rochleder & Heldt) ; from rhubarb (Schloss- 
berger & Dopping; De la Rue & Muller) ; from the root of Hum,ex obtusifolius 
(v. Thann).— Gerhardt’s formula was shown to be incorrect bj Rochleder & Pilz, 
from whose experiments it appears that only impure ehrysophanic acid exhibits a 
proportion of carbon higher than that required by the formula C 20 H s O c ; in Pilz’s 
analyses b is purer than a } and c is the purest of ah. — The names parietin and 
oxide of parietin were given by Thomson to two substances which he found to contain 
65*8 and 63*6 p. c. earbon respectively, and regarded as C 40 H 16 O 14 and C 40 H 16 O 1G , but 
they were really nothing hut impure ehrysophanic acid. — The rhaharbic acid 
analysed by Braudes & Leber (IV. Br. Arch. 17, 42) contained 54*3 p. c. carbon and 
4*6 hydrogen, and its baryta-salt 45*78 p. c. carbou, 3*98 hydrogen, and 16*56 baryta; 
according to Hesse it is perhaps C^H^O 40 and isomeric villi ruberythric acid 
(p. 42) ; but rhabarbic acid resembles ehrysophanic acid, and the correctness of the 
analyses on which Hesse’s opinion was formed is doubtful (Ki\). 

Decompositions. 1. When ehrysophanic acid is strongly heated , 
part of it decomposes and another portion sublimes undecomposed. — 
2. Bromine and chlorine appear to act but sllgiitly on it, and do not 
alter the yellow colour; but a mixture of chlorate of potash and hydro¬ 
chloric acid , as well as nitro-muriatic add , converts ehrysophanic acid 
at the boiling heat into a liquid substance, which no longer crystallises 
on cooling, but is still coloured red by alkalis (De la Rue & Muller). — 
8. Dilute nitric acid does not act on ehrysophanic acid even at the 
boiling heat; but strong nitric acid converts it into a red substance, 
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which forms a splendid violet-red solution with aqueous ammonia, is 
not altered by acetic acid, but when boiled with potash gives off 
ammonia, and deposits a violet substance, insoluble in water (Roch- 
leder & Heldt). — 4. It is not altered by boding or evaporation with 
potash-ley, but decomposes when fused for some time with lumps of 
potash , emitting an odour of caprylic alcohol (Be la Rue & Muller); 
with evolution of hydrogen and formation of acids smelling like 
valerianic or caproic acid (Hesse). — 5. Chrysophanic acid dissolved 
in oil of vitriol is decomposed by addition of peroxide of manganese 
(Be la JRue & Miiller). —6. With chloride of acetyl it forms acetyl- 
chrysophanic acid: 

2C 20 H s O c + 4C-H 3 0 2 C1 - C 30 H? 2 O 18 + 4HC1 + 2HG. 

(Rochleder & Rilz). — 7. When a solution of chrysophanic acid in 
excess of potash-ley, from which, after standing for some time, part 
of the potash-salt has been deposited in violet-red flocks, is digested 
for some minutes in a closed flask with grape-sugar , the liquid, which 
has at first a violet-red colour, changes to brown-yellow and dissolves 
tbe flocks. If exposed to the air in a shallow vessel, it again deposits 
flocks, and acquires a red colour (Be la Rue As Muller). 

Combinations . Chrysophanic acid is nearly insoluble in cold ivate?\ 
somewhat more soluble in boiling water, to which it imparts a deep red 
colour (Schlossberger & Bopping). — It dissolves in oil of vitriol with 
splendid red colour, and is precipitated by water, unaltered and in 
yellow flocks (Schlossberger & Bopping). 

It dissolves easily and with fine red colour in aqueous ammonia and 
the fixed alkalis , the ammoniacal solution gives off all its ammonia on 
prolonged boiling, and leaving the acid in its original state (Rochleder 
& Heldt), 

Chrysophanate of Potash. — The solution of chrysophanic acid in 
excess of moderately dilute potash-ley, deposits, on standing or con¬ 
centration, violet-red flocks of the potash-salt, which dissolve in 
water and in alcohol (Rochleder & Heldt, Be la Rue & Muller). 

Chrysophanate of Baryta . — When chrysophanic acid is boiled with 
baryta-water, red flocks are obtained, which turn yellow on exposure 
to the air, and are converted into a mixture of carbonate of baryta 
and chrysophanic acid (Rochleder & Heldt). 

From solution of alum, ammoniacal chrysophanic acid throws down a precipitate 
of a fine rose-red colour (v. Tliann). 

Chrysophanate of Lead. —An ammoniacal solution of chrysophanic 
acid forms a lilac precipitate with neutral acetate of lead (v. Thann). 
From basic acetate of lead it throws down a dense white or yellowish 
precipitate, which changes to a carmine-coloured jelly on addition of 
water, and becomes cinnabar-red when dry. — If exposed to the air in 
the moist state, it acquires a yellow colour from partial decomposition ; 
hence, the quantity t>f lead-oxide contained in it has been found to 
vary from 56*93 to 59*32 p. c. (Rochleder). 

Chrysophanic acid dissolves at 30° in 1125 pts. of alcohol of 
86 p. c., and in 224 pts. of boiling alcohol. It dissolves in ether, glacial 
acetic acid , amylic alcohol , and with peculiar facility in benzol and coal - 
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tar naphtha (De la Rue & Muller), — It dyes silk, woollen and linen 
stuff, prepared with tin mordants, and cotton mordanted with alum 
(Girothe, Chem. Centr . 1862, 107). 


Appendix to Chrysophanic Acid. 

1. Emodin. — Obtained in the preparation of chrysophanic acid from 
rhubarb (p. 178). The residue, which is but sparingly soluble in cold 
benzol, is completely dissolved in hot benzol; the solution is left to cool 
slowly; and the substance which separates is purified by recrystallisation 
from hot glacial acetic acid, and from boiling alcohol. — Shining, deep 
orange-coloured, brittle prisms, belonging to the oblique prismatic 
(monoclinic) system, often two inches long. Does not melt below 250°, 
but a small portion of it volatilises in yellow vapours, condensing to 
an oil which solidifies in the crystalline state. It contains, on ;the 
average, 66*68 p. c. carbon, 4*10 hydrogen, and 29*27 oxygen, answer¬ 
ing to the formula C 40 H 15 O 13 (calc. 66*85 p. c. 0., and 4*18 H.) Like 
chrysophanic acid, it dissolves in aqueous ammonia , forming a violet- 
red liquid, which, when evaporated, leaves a residue free from ammonia. 
With the aqueous solutions of the fixed alkalis , it behaves like chryso¬ 
phanic acid, but dissolves more readily than that acid in alcohol , glacial 
acetic acid , and amylic alcohol , less easily than chrysophanic acid in 
benzol (Warren De la Rue & Muller, Chem. Soc. Qn. J. 10, 804; J. pi\ 
Chem . 78, 448). 

2. Aporetin. — When the mixture of aporetin phseoretin and resin 
precipitated by ether in the preparation of chrysophanic acid by method 
8, is treated with alcohol, aporetin remains behind, and may be purified 
by solution in potash, precipitation with dilute sulphuric acid, and 
washing with water (Schlossberger & Dopping.) — The deposit which 
forms in alcoholic rhubarb-tincture after long standing is washed with 
alcohol, dissolved in potash-ley, precipitated by hydrochloric acid, and 
washed with water and alcohol successively (De la Rue & Muller). — 
Black, shining, very friable resin, containing 58*89 p.c. carbon, 4*35 
hydrogen, and 36*76 oxygen (Schlossberger & Dopping). 

When heated on platinum-foil it burns away without melting. — 
Boiling nitric acid converts it into oxalic acid and a yellow nitro¬ 
compound, probably chrysammic acid (xiv. 1) (De la Rue & Muller). 

Aporetin is insoluble in ivate?\ but dissolves with brown colour in 
aqueous ammonia and potash. — It Is nearly insoluble in alcohol , ether , 
chloroform , and benzol . 

3. Erythroretin . Does not occur in the root of German rhubarb 
(Bley & Diesel). — Remains dissolved in the ethereal mother-liquor, 
from which chrysophanic acid has crystallised (preparation 3, p.172), and 
is obtained by evaporating the mother-liquor, as a nearly tasteless, 
rhubarb-yellow powder.—It contains, on the average, 63*01 p. c. 
carbon, 5*59 hydrogen, and 31*40 oxygen, corresponding to the for¬ 
mula C^H^O 14 (calc. 63-96 p. c. C., 4*9S H., and 31-06 O). — It softens in 
boiling water, melts when heated , gives off yellow fumes, and leaves 
difficultly combustible charcoal. — It is very little soluble in water , but 
imparts to it a faint yellow colour; dissolves in oil of vitriol with brown 
colour, and is precipitated therefrom by water. — Dissolves in aqueous 
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alkalis and in ammonia , with fine purple-red colour, and is precipitated 
by acids in yellow coherent flocks. 

From solution of neutral acetate of lead , ammoniacal erythroreiin 
throws down a violet-red precipitate, which alters quickly in air con¬ 
taining carbonic acid. Contains on the average 16*8 p.c. carbon, 1*36 
hydrogen, 12*54 oxygen, and 69*27 oxide of lead, but is obtained of 
different composition by different modes of preparation. 

Erythroretin dissolves easily in alcohol, less in ether, and in acetic 
acid (Schlossberger & Bopping). 

4. Phceoretin. . From the mixture of aporetin and phseoretin preci¬ 
pitated by ether in the preparation of chrysophanic acid by method 
3 (p. 172), the phseoretin may be dissolved up by alcohol, and repre¬ 
cipitated by ether. —Yellow-brown powder, having a faint odour of 
rhubarb when heated. — It contains, on the average, 59*80 p.c. carbon, 
5*15 hydrogen, and 35*05 oxygen, corresponding with the formula 
C»bp° 0 14 (calc. 60*27 C., 4*95 H., and 84*46 0.) — Heated on platinum 
foil, it melts and gives off yellow vapours. — Colours water faintly 
yellow, and dissolves in it with difficulty. — Dissolves in oil of vitriol , 
and is precipitated in yellow flocks by water. — Dissolves easily with 
dark red-brown colour in aqueous alkalis, and is precipitated therefrom 
by acids. — From its ammoniacal solution neutral acetate of lead throws 
down a violet-red precipitate, which easily alters when washed with 
water and alcohol, and contains on the average 20*39 p.c. C., 1*60 H., 
13*48 O., and 64*53 PbO.—Phseoretin dissolves readily in alcohol , and 
with yellow colour in acetic acid (Schlossberger & Dopping). 


Conjugated Compound of Chrysophanic Acid. 

Acetyl-clirysophanic Acid. 

C 56 H 22 0 18 = 2 C 20 H 7 0 5 ,4C 4 H 2 0 2 


Rochledeb & Pjxz. Wien. Akad . Ber. 44, 493 ; J. pr. Chem. 84, 439 ; 

Chem. Centr. 1862, 6. 

Formation and Preparation . When, clirysophanic acid is gently 
heated on the water-bath with chloride of acetyl, the condensed vapours 
being allowed to flow back again, it dissolves to a brown yellow liquid 
with copious evolution of hydrochloric acid gas. From this liquid, the 
excess of chloride of acetyl is expelled by a stream of dry carbonic acid 
gas at 40°; the residual mass is completely covered with small quan¬ 
tities of ether, which takes up the resin; and the light yellow residue is 
dissolved in a large quantity of ether. The ethereal solution, filtered 
and evaporated, yields crystals of acetyl-chrysophanic acid, while a 
brown resin remains in the mother-liquor. 

# Small crystals, of a lighter yellow colour than chrysophanic 


fid. 

56 C .. 

. 336 .. 

.. . 66*93 ... 

..... 66*81 

22 H. 

. 22 .. 

. 4-38 ... 

,... 4*32 

18 O . 

.. 144 .. 

.... 28-69 ... 

. 28*87 

CseB-O 18 .. 

.. 502 .. 

...... 100-00 ... 

..... 10C-00 
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Acetyl-chrysophanic acid dissolves in alcohol , even when mixed with 
a large quantity of water; the solution, after standing for some time, 
is found to contain acetic and chrysophanic acids. 


Grentianxc Acid. 

C 28 H 10 O 10 = C 28 H 10 0 4 ,0 9 . 


Henry & Caventou. J. Pharm . 7, 173 ; N. Tr. 6, 2, 79. 

H. Trommsdorff. Ann. Pharm . 21, 134. 

Leconte. JPharm . 23, 465; Ann. Pharm . 25, 200. 

Baumert. Ann. Pharm. 62, 106 ; abstr. Pharm. Centv. 1847, 549 ; A*. 

J". Pharm . 18, 51. 

Gentianin. Gentisio acid. Gentian. — To be distinguished from gen¬ 
tian-bitter, the bitter principle of gentian root. — Discovered by 
Henry and Caventou; prepared pure by Trommsdorff; investigated 
chiefly by Baumert. — Occurs in the root of Gentiana lutea (Handbuch , 
viii. Phytochem . 58). 

Preparation. 1. The powdered root is treated for several days 
with cold water, to remove the greater part of the gentian-bitter; the 
residue is pressed, washed, and exhausted with strong alcohol; the 
tincture thus obtained is evaporated to a syrup; water is added; and the 
substances soluble in water are separated, by treatment with several fresh 
portions of water, from the sediment, which contains gentianic acid, fat, 
resin, and gentian-bitter. This is freed from fat by ether, and purified 
by repeated crystallisation from strong alcohol (Leconte, Baumert). — 
2. The powdered root is exhausted with ether, the ether distilled from 
the extract, and the residue treated with alcohol of 80 p. c. The tinc¬ 
ture, separated from resin, and subjected to distillation in a water-bath, 
leaves a crystalline residue, which is washed repeatedly with small 
quantities of ether, and purified by washing with a little cold alcohol, 
pressing, and recrystallising from boiling alcohol (H. Trommsdorff). 
Yield ^ to T qVo the dried root. 

Properties , Light, long, pale-yellow, silky needles. Permanent in 
the air. Unchangeable at 250° (Leconte); loses its lustre and tons 
brown at 200° (Baumert), at 300° (Leconte). Sublimes -when cau¬ 
tiously heated (Trommsdorff), at 300-340° (Baumert), in yellow va¬ 
pours, which condense in the form of fine yellow needles. According 
to Leconte and Baumert, the greater part is thereby carbonised; ac¬ 
cording to Trommsdorff, no residue remains. — Tasteless, neutral. — 
Without action on the organism in doses of several grammes (Leconte). 


20 C. 

Crystals. 
. 168 .... 

.... 65-11 ... 

Baumert. 

mean. 

. 65-06 

10 H . 

...... 10... 

3 87 ... 

. 4-16 

10 0 . 

.... SO ... 

.... 3P02 ... 

. 30-78 

C 28 H IC, O m 

... 258 .... 

.... 100*00 ... 

. 100*00 


Baumert’s formula is half tho above. 
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Decompositions. 1. By heat (p. 178). — 2. Chlorine, passed into an al - 

coholic solution of gentianic acid, separates pale yellow flakes containing 
chlorine. — 8. Nitric acid of sp. g'r. 1*43 converts it into nitro-gentianic 
acid. From a solution in weaker nitric acid, gentianic acid is precipitated 
by water unchanged; it is not altered by very dilute nitric acid. On 
addition of gentianic acid to fuming nitric acid, a violent reaction 
occurs, increasing to ignition if the mixture be heated, in which case, 
part of the acid is carbonised. From the carefully prepared solution, 
water precipitates a yellow powder (see Temitro-gentianic acid). Gen- 
tianic acid evaporated with nitric acid leaves a slight residue, free 
from oxalic acid. — 4. Melted with caustic potash , it is coloured, first 
brown, then lighter, without development of gas. On neutralising the 
liquid with dilute sulphuric acid, and evaporating', a black mass re¬ 
mains, from which alcohol takes up yellow needles of a potash-salt 
differing from oxalate of potash. — 5. On distillation with bichromate oj 
potash and sulphuric acid, carbonic and formic acids are produced. — 
6. Gentianic acid reduces silver-salts (Baumert). 

Combinations. — Willi Water . — Gentianic acid dissolves in 5,000 
parts cold, and in 3,850 parts boiling water (Leconte), in 3,030 parts 
water at 16° (Baumert). 

It is not altered by aqueous sulphurous , hydrochloric, or acetic acid, 
and not more freely dissolved than by water (Baumert, Leconte). It 
remains unchanged after boiling for days with dilute sulphuric acid 
(Baumert). 

Triturated with anhydrous sulphuric acid , if no heating takes place, 
it forms an olive-green liquid; oil of vitriol poured upon it produces a 
yellow solution. It is separated from these combinations by carbonate 
of baryta or by water, in its original state (Baumert). 

With Bases. — Gentianic acid dissolves readily in aqueous alkalis, 
with fine golden-yellow colour; it expels carbonic acid from alkaline 
carbonates, and forms crystallisable compounds (Trommsdorff). It 
combines with bases in various proportions, without elimination of 
water. Tins behaviour requires further examination (Hr.). The moist salts 
of gentianic acid are partially decomposed by the carbonic acid of the 
air (Baumert). See also Geniianaie of soda. 

Gentianate of Potash. — a. Mono-acid. — When caustic potash and 
gentianic acid are boiled with alcohol of 90 p. c. until all the acid is 
dissolved, and the liquid is filtered from the imdissolved potash, 
golden-yellow needles of b separate on cooling, and from the mother- 
liquor crystals of a are formed. These last lose 12*25 p. c. water at 
100° (5 at. = 12 86 p. e. HO) (Baumert). 



of 100°. 


Baumert. 

28 C.... 

. 168 .... 

.... 5505 ... 

. 54-74 

10 H...... 

. 10 .... 

.... 3'27 ... 

. 3*51 

10 O. 

. 80 .... 

... 26*22 ... 

. 26*48 

HO. _ 

_ . 47-2 .... 

.... 15*46 ... 

. 15-27 


C®H?°O 10 ,KO .. 

.. 305*3 .... 

.... 100*00 ... 

. 100*00 


b. Five-fourths $ — Preparation, see above. — Golden - yellow, silky 
needles, purified by washing with alcohol. — They give off 16*27 p.c. 
water at 100° (32 at - 16*30 p.c, HO.) (Baumert). 
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at 100°. Baumert. 

5 C 28 H 10 O 10 . 1290-0 .... 87*23 

4 KO. 188-8 .... 12-77 .... 1311 

5 C 28 H 10 O 10 5 4KO .... 1478-8 .... 100-00 

c. Bi-acid . — An alcoholic solution of gentianic acid is mixed with an 
aqueous solution of carbonate of potash in such proportion that no acid is 
separated; the mixture is evaporated; and the residue is exhausted with 
alcohol of 90 p. c., from which, after long standing, golden-yellow 
needles crystallise in radiated groups. They lose 4*67 p. c. water at 
100° (3 at. = 4*5 p.c. HO.) (Baumert). 


at 100°. Baumert. 

2 C 28 H 10 O 10 . 516-0 .... 91-62 

HO . 47-2 . . 8-38 ... 8*4 

2 O 2S H 10 O 10 ,KO . 563*2 ... 100-00 


Gentianate of Soda. — The soda-salts of gcntianic acid contain 1,1^, 
l, and 3 at. acid to 1 at. soda. — They crystallise readily in golden- 
yellow needles having an alkaline reaction; those containing water of 
crystallisation deliquesce in the air. They are easily soluble in water 
and in alcohol, but are resolved by much water, or by repeated 
crystallisation from alcohol, into gentianic acid and soda. They are 
completely decomposed by carbonic acid. 

a. Mono-acid. — The alcoholic solution of b is evaporated to dry¬ 
ness with carbonate of soda, and the residue exhausted with absolute 
alcohol. The crystals, purified by recrystallisation, are golden-yellow, 
and deliquesce in the air; they lose 20-14 p. c. water at 100° 
(8 at. = 19*93 23. c. HO), and turn brown. — Obtained also by dissolving 
gentianic acid in a solution of caustic soda, evaporating, and exhausting 
the residue with absolute alcohol (Baumert). See also c. 


Dried. Baumert. 

28 C . 168 .... 58-08 .... 58-04 

10 H. 10 .... 3-45 .... 3*72 

10 O . 80 .... 27-66 .... 27-30 

HaO... 31 .... 10-81 .... 10-94 

C-^O^HaO . 2S9 .... 100-00 .... 100-00 


b. Sesqai-acid. — Gentianic acid is boiled with alcohol and carbonate 
of soda, so long* as anything is dissolved, and the needles which form 
on cooling are recrystallised from absolute alcohol. Contains no water 
of crystallisation (Baumert). 

Crystals. Baumert. 


84 C . 504 .... 60-25 .... 59*60 

30 H .. 30 .... 3-67 .... 3*88 

30 O . 240 .... 28*61 .... 29*25 

2 NaO. 62 .... 7*47 .... 7*27 

3 C 28 H 10 O 10 ,2NaO . 836 .... 100*00 .... 100*00 


c. Seven-fourths ? — When a solution of gentianic acid in caustic 
potash is evaporated almost to dryness, and the crystalline residue is 
dissolved in alcohol of 30°, long golden-yellow needles are obtained 
on cooling, which, at 100°, assume a reddish colour, and lose 23 p.c. of 
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their weight. They dissolve in 15*7 parts of cold, and in 10*7 parts 
of boiling alcohol of 30°; the solution deposits gentianic acid on cool¬ 
ing. They are decomposed also by water and by carbonic acid; the 
gentianic acid precipitated by the latter is white, but turns yellow 
when dried (Leconte). 

According to Baumert. Leconte. 

7 C 2S H 10 O 10 . 1806 .... 93*58 .... 

4 HaO . 124 .... 6*42 ... 6*81 

7 C 2S H 10 O 10 ,4j2TaO... 1930 .... 100*00 

d. Ter-acid. — A mixture of alcoholic gentianic acid with as mucn 
aqueous solution of carbonate of soda as can be added without throw¬ 
ing down the acid, is evaporated to dryness and exhausted with alcohol. 
— Crystals, giving off 10T2 p.c. water at 100° (10 at. = 10*05 p. c. HO.) 
(Baumert). 


at 100°. Baumert. 

3 C 2s H 10 O 10 . 774 .... 96*15 

HaO. 31 .... 3*85 .... 4*08 

SC :8 K w O 10 ^O . 805 .... 100*00 

Gentianate of Baryta. — Basic. — An aqueous solution of chloride of 
barium or acetate of baryta precipitates nothing, or only the acid, from 
alcoholic gentianic acid. A solution of the acid in alcohol is precipi¬ 
tated with baryta-water, and the orange-coloured flakes are washed 
and dried in a vacuum over sulphuric acid and quick-lime. The salt 
absorbs carbonic acid rapidly from the ah (Baumert). 


Flakes. Baumert. 

CPOT 0 O 10 . 258 .... 62*76 

2BaO. 153 .... 37*24 .... 37*80 

C28 H i°O 10 3 2BaO. 411 ... 100*00 


Grerhardt (Traiti, 3, 784) and Weltzien ( Yerbind . 591) suppose this compound 
to contain 2 at. water. 

Gentianate of Lead. — Basic .—Ammoniacal neutral acetate and basic 
acetate of lead precipitate alcoholic gentianic acid in orang-e-eoloured 
flakes. — If to an alcoholic solution of the acid, ammonia, and then 
neutral acetate of lead, be added, so that a part of the acid remains in 
solution, the salt a is obtained. Sometimes salts containing a smaller propor¬ 
tion of oxide of lead arc precipitated. When a part only of the acid is 
thrown down from the alcoholic solution with basic acetate of lead, 
the precipitate has the composition b (Baumert). 


Baumert. 

a. b. 

28 O..... 168 .... 23*86 .... 23*60 .... 25*30 

10 H . 10 .... 1*42 .... 1*37 .... 1-46 

10 O . SO .... 11*36 .... 11*58 ... 12*00 

4 PbO . 4i8 ... 63*36 ... 63*45 ... 61*24 


C*H“O 10 ,4PbO .... 706 .... 100*00 .... 100*00 ... 100*00 


Baumert gives for b the formula 3C ;s H 10 O l0 ,llPbO. 
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oxmrao-OTCLEus c 25 x 3 h 7 (v. 


Alcoholic gentianic acid precipitates ferric salts red-brown, cupric 
salts green. 

Gentianic acid dissolves in 500 parts cold alcohol of 30°, and in 90 
parts boiling alcohol of the same strength, crystallising on cooling; 
in 455 parts cold, and 62*5 parts boiling absolute alcohol (Leconte). 
— Soluble in 2,000 parts cold ether (Leconte). 


Oxynitro-nuclcvs C 26 X 2 H 8 0 4 . 

Binitrogentianic Acid, 

C 28 N 2 H 8 0 13 = C 28 X 2 H 8 0 4 ,0 6 . 


Baumert. Ann . Fharm . 62, 122. 

Nitrogentianin . 

See page 178. Gentianic acid is added to nitric acid of sp. gr. 1*43 
(free from nitrous acid), and the fine green solution thereby formed is 
precipitated by careful addition of water, with constant stirring. 

Green powder, -which, after drying in a vacuum, loses 3*97 p. c. 
water at 100° (2 at. = 4*92 p. c. HO). 

Banmcrt. 

Dried in vacuo. mean. 


28 (J .. 1GS . . 45’90 .... 45*66 

2 N . 28 .... 7*65 .... 7*78 

10 H. 10 . 2 73 .... 2 54 

20 O . 160 ... 43*72 ... 44 04 


C 2s X-H s O 10 5 2aq. 366 .... 100 00 .... 100*00 


When binitrogentianic acid is boiled with solution of caustic potash , 
sulphuric acid precipitates from the solution reddish-yellow flakes, in¬ 
soluble in alcohol. 

In contact witli ammonia or alhalis , it is immediately coloured 
cherry-red, and then becomes easily soluble in water, forming a deep red 
solution. On passing gaseous ammonia over it, 18*8 p. c. is taken up. 


Oxynitro-nncleus C 28 X 3 II 7 0 4 . 

Ternitrogentiauic Acid; 

? C 28 N 3 K’0" = C!- 8 X 3 H 7 0 4 ,G 6 . 

Batoiert. Ann. Fharm. 62, 125. 

See page 178. When gentianic acid is added in small quantities at 
a time to fuming nitric acid (the violence of the reaction being allowed 
to subside before every fresh addition), a red solution is formed, from 
which, water precipitates a pale-yellow powder, consisting of micro¬ 
scopic prisms, which may be freed from admixed amorphous portions 
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by washing with hot water (Banmert). This seems to be temitrogentianic 
acid (3£r.). 

at 100°. Bamnert. 


2S C .. 168 .... 42-74 .... 42-73 .... 41*46 

3 X. 42 .... 10-69 

7 H. 7 .... T78 .... 2*36 .... 1*83 

22 0. 176 .... 44*79 


C 2s X 3 H”0 10 . 393 .... 100*00 


Baumei-fc gives, as probable formulae, C 14 A 2 H 4 0 10 and C 14 3N 2 H 3 O n . 


Primary Nucleus 0 28 H 18 ; Oxygen-nucleus 0 128 H 14 0 2 . 

Terebenzic Acid. 

? G 38 H M 0 s = C 25 E 14 0 2 ,0 6 . 


Oailliot. N. Ann. Chim. Phys . 21, 81; J ’. pr. Chem. 42, 238 ; Pharm. 

Centr. 1847, 201. 

Obtained by distilling- oil of turpentine with a large excess of nitric 
acid, as described at page 425, vol. si, and exhausting- the mixture of 
oxalic, terebic, tereplitalic, and terebenzic acids, with boiling water ; 
the terebenzic acid crystallises on cooling (See also xiii, 13). 

Shining, white needles. [Never crystallises in laminse like benzoic acid. 
Sublimes in open vessels below 100°, melts at 169°, and boils at a 
much higher temperature. 


28 O . 

. 168 . 

. 68*29 . 

Cailliot. 
mean . 

. 67*65 

14 H. 

.. 14 . 

. 5*68 . 

5*58 

8 O . 

. 64 . 

. 26*03 . 

. 26-77 

C=8B: 14 G 8 . 

. 246 . 

. 100-00 .... 

. 100*00 


The above is Weltzien’s forma 1 a. (Yerbind. Braunsekw. p. 587), Cailliot’s is one- 
half of it. 

Dissolves in boiling water, and distils over easily with water- 
vapour. 

The salts of terebenzic acid resemble the benzoates. — The silver-salt 
contains 49*5 p. c. oxide of silver (C 28 H 12 Ag 2 0 8 = 50*4 p. c. AgO).— 
Terebenzate of ethyl smells like anise , and boils at 180°. 

Terebenzic acid dissolves freely in alcohol and ether . 


Ellagic Acid, 

C 28 H 6 0 16 = C 28 H 6 0 1C ,0 6 . 

Braconxot. Ann. Chim . Phys. 9, 187; N. Tr. 3, 2, 400. 

Pelouze. Ann. Chim . Phys . 54, 356 ; Ann. Pharm 10, 163. 

Guibouet. Rev . scient. 13, 38; abstr. Ann . Pharm . 48, 360. — Rev. 
scient . 14, 17.— N . J. Pharm. 10, 87. 
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Merkleix & Wohler. Ann. Phcirm. 55, 129 ; abstr. Compt . rmth 
21, 255. 

Fr. Gobel. Ann. Phcirm. 79, 83. 

Ad. Gobel. Ann. Phcirm. 83, 280. 

_ JBezoardic acid , which name however is given also to litliofellic acid. BJllagallic 
acid^ Tlie statements of Er. Gobel respecting nrous acid {liarnige Sdure) refer to 
cllagic acid—First obtained by Chevreul, and recognised as an independent body 
by Braconnot. 


Sources and Formation. Occurs ready formed in nutgalls (Guibourt), 
and is produced from the tannic acid contained in them (xv, 462) on their 
undergoing- alcoholic fermentation (Braconnot) ; by decomposition with 
acids according to xv, 459, 460 (Roehleder & Schwartz), perhaps also 
with bisulphite of ammonia (xv. 461) (Knop). On exposing moist 
impure tannic acid to the air, Erdmann obtained ellagic acid without a 
trace of gallic acid (Liebig-, Ann. Phcirm. 26, 165). A decoction of 
nutgalls which had been precipitated with chloride of calcium, filtered, 
and set aside for several months in an open flask, threw down, first a 
dark powder, and afterwards, in intense cold, shining scales of a sub¬ 
stance exhibiting the characters of a double lime-salt of hydrochloric 
and ellagic acids (Hunefeldt, J.pr. Chem. 7, 231). Not obtained by beat¬ 
ing gallic acid with oil of vitriol, as is erroneously stated by Robiquet (xiv, 402, 412). 

Oriental bezoars of a particular kind (infusible, and only slightly 
soluble in alcohol) contain ellagic acid (Merklein Wohler). Concerning 
these bezoars, see G-uibourt (Rev. sclent. 14, 17), Er. Gbbel (loc. cit.), and Ludwig 
(N. Br. ArcUv. 85, 142). —Ellagic or a similar acid is found in castoreum 
(Wohler, Ann. Phcirm. 67, 361). Ellagic acid, together with an un¬ 
known product, may be recovered from glaucomelanate of potash 
(Merklein & Wohler, xv, 25). Tormentil root contains ellagic acid 
(Grischow, Kastn. Archiv. 1 , 481). 


Preparation. From Nutgalls. Moistened powder of nutgalls is 
allowed to undergo alcoholic fermentation at a moderate temperature, 
whereby the tannic acid is converted into gallic and cllagic acids and 
decomposition-products of sugar. The fermented mass is then pressed 
between folds of linen, the residue boiled with water, and again sub¬ 
jected to pressure in a linen cloth. The strained liquid, which is 
rendered milky by the ellagic acid contained in it, is filtered while 
still hot; the yellowish-white powder remaining behind (consisting of 
ellagic acid, with colouring matter and gallate and sulphate of lime) is 
digested with dilute caustic potash; and the solution is filtered and 
left to evaporate in the air, when greenish-white scales of a potash- 
salt are deposited. These are washed with water and decomposed 
with hydrochloric acid (Braconnot). It would undoubtedly be better to pre¬ 
cipitate the alkaline solution witb carbonic acid, according to Merklein and 'Wohler’s 
method (Kr.). From the mixture of gallic and ellagic acids thus 
obtained, the former cannot he separated by crystallisation, nor can 
the latter (which remains suspended) he removed by filtration; the 
yellowish-white powder is therefore treated with hot alcohol, whereby 
the ellagic acid is left behind. It is freed from traces of gallic acid by 
boiling with water; dissolved in cold dilute caustic potash; and at 
once precipitated with an acid (Ph. Buchner, Ann. Pharm. 58, 185). 

Ellagic acid is obtained in the purification of tanpic acid according to 
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xv, 455 (Rociileder & Schwartz). When 100 gr. of powdered nntgalls 
are placed in a percolator and exhausted four times with a mixture of 
300 parts ether, 15 parts alcohol of 90 p. c., and 5 parts water, and then 
twice with pure ether, three layers of liquid are formed, in the lowermost 
syrupy one of which small crystals of ellagic acid are deposited, 
together with luteogallic acid. When galls are extracted, first with 
ether and afterwards with alcohol, and the alcoholic extract is shaken 
with 1 part ether and 2 parts water, ellagic acid is thrown down 
from the syrupy solution of tannic acid, in the form of a white powder 
(Guibourt). 

The luteogallic acid of Griubourt here mentioned (which, according to him, exists 
together with ellagic acid in galls and bezoars) remains dissolved, whilst ellagate of 
potash is precipitated when a solution of the two acids in caustic potash is exposed 
to air containing carbonic acid. It is thrown down from the solution by hydrochloric 
acid, as an amorphous, dark-yellow precipitate, which cakes together on the filter to 
a resinous mass, insoluble in water, alcohol, and ether (Gruibourt). 

From Bezoars. Bezoars, freed from foreign substances and finely 
triturated, are placed in a vessel capable of being closed air-tight, 
which is then quite filled with a moderately strong solution of caustic 
potash, the quantities being* so regulated that the ellagate of potash 
which is formed may not be deposited, while, at the same time, too 
great an excess of free potash is avoided. The vessel is now agitated 
to promote solution; the clear liquid (after standing) decanted; and a 
rapid stream of washed carbonic acid immediately passed through it, 
whereby ellagate of potash is thrown down, at first as a white, and 
afterwards as a green-grey precipitate. This is collected on a filter, 
washed several times with cold water, without stirring, and pressed 
between bibulous paper. From the alkaline filtrate hydrochloric acid throws 
down impure ellagic acid. The potash-salt is purified by crystallisation, 
to effect which it is dissolved in almost boiling’ water, which has been 
previously freed from air by boiling; the solution is filtered; the 
anhydrous (sometimes pale-green, sometimes yellow) salt left behind 
is dissolved by further addition of hot water; and the solution is 
set aside for some days, when bulky masses of delicate crystals are 
formed. These are collected on a filter, washed with cold water, 
pressed, and decomposed by dissolving them in hot water and pouring 
the solution into a moderate excess of dilute hydrochloric acid. The 
precipitated acid is washed with cold water and dried. Inasmuch as 
alkaline solutions of ellagic acid absorb oxygen rapidly from the air, 
and are altered, even in closed vessels, on long standing or by 
warming*, the operations should be conducted as quickly as possible, 
and exposure to the air guarded against (Merklein & Wohler). 

Bezoars yield, by digestion in boiling alcohol and subsequent re¬ 
peated boiling, a quantity of very pure ellagic acid, which crystallises 
on cooling; but much remains undissolved (Guibourt). 

Properties. Crystallised ellagic acid heated to 200°—215°, is con¬ 
verted into the anhydrous acid, which, at a higher temperature, volati¬ 
lises (especially iu a stream of carbonic acid) partly undecomposed, 
without melting, and sublimes in delicate, sulphur-yellow needles; a 
large portion, however, is carbonised (Merklein & Wohler. Braconnot. 
Ad. Gobel). 
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28 C 

6 H 
16 0 

Anhydrous. 

. 168 .... 

. 6 .... 

. 128 .... 

55*63 . 
1*99 . 
42*38 . 

Pelouze. 
... 55*22 . 
... 2*66 . 
... 42*12 . 

Merklein 

Wohler. 

... 55*55 .. 
.... 2*13 .. 

.... 42*32 .. 

Bochleder 
Ad. Gobel. & Schwartz 
.. 55*38 ... 55*38 

. r 2*18 .... 2*26 
.. 42*44 .... 42*36 

C 2 «H G (P 6 .... 302 .... 

100*00 . 

... 100*00 . 

.... 100*00 .. 

.. 100-00 .... 100-00 


The aeicl of Pelouze and Bochledcr & Schwartz was obtained from nntgalls, that 
of Merldehi & Wohler and Gobel, from bezoars.—Pelouze gives the formula 
C 7 H 2 0 4 ; Merklein and Wohler’s formula C 14 H 3 0 8 requires to be doubled, on 
account of the uneven number of hydrogen-atoms. 

Decompositions. 1. By heat (p. 185).—2. Burns in the open fire 
without melting- and without flame, emitting- sparks (Braconnot). — 

3. When ellagic acid is suspended in water or alcohol , and the liquid 
evaporated, a dark-brown amorphous mass is formed (Ad. Gobel). — 

4. Hyponitric acid (Merklein & Wohler) and warm nitric acid (Braconnot) 
colour ellagic acid dark blood-red, with separation of red flakes; by 
prolonged action, oxalic acid and a small quantity of a bitter substance 
are produced (Braconnot). — The yellow- to green-brown solution in 
nitric acid of sp. gr. 1*13 to 1*35 is rendered yellow by water, and 
leaves, on evaporation, a yellow, hygroscopic mass. Nitric acid of sp. 
gr. 1*47 dissolves ellagic acid with red-brown colour; on adding water, 
the solution becomes first red, then brownish, and lastly yellow; cooled 
in snow for 12 or 16 hours, it throws down, after some days, bright, 
shining prisms soluble in water with transient red colour (Fr. Gobel). 
— 5. Ellagic acid is not perceptibly acted upon by iodine (Braconnot); 
aqueous iodic acid causes a copious evolution of carbonic acid, throws 
down iodine, and forms apparently the same amorphous, deliquescent, 
brown acid, which is produced by the prolonged action of air (Merklein & 
Wohler). — 6. On mixing ellagate with hypochlorite of potash, a salt of 
glaucomelanic acid is produced (Merklein & Wohler). — 7. Ellagic acid, 
dissolved in excess of moderately dilute caustic potash and exposed 
to the air, quickly assumes a deep red-yellow, almost blood-red colour, 
which becomes lighter on the formation of black crystals of glauco- 
melanate of potash (xv. 25) in the liquid (Merklein & Wohler). It is 
not known what becomes of the carbon thereby liberated. —When 
ellagic acid is dissolved in a hot or a too strong solution (or in too 
little of a dilute solution) of caustic potash, the resulting glauoo- 
melanate of potash is further converted into carbonate and oxalate of 
potash, and a salt of a soluble acid, which (after neutralising the solu¬ 
tion with acetic acid, and removing the oxalic acid by means of a lime- 
salt) produces a brown precipitate with neutral acetate of lead. By 
treating the lead-salt with hydrosulphuric acid, the hydrated acid may 
be obtained as an acid liquid drying up to a brown, deliquescent, amor¬ 
phous mass (Merklein & Wohler). From ellagate of potash, which 
has become brown and amorphous from exposure to the air, acids 
throw down at first only ellagic acid, but after standing some days 
black-brown flakes are also precipitated (Ad. Gobel). On one occasion 
gallic acid was obtained on decomposing a solution of ellagic acid in 
caustic potash by means of hydrochloric acid (Pelouze). A similar 
reaction was observed also by Ph. Buchner (Ann. Pharm. 53, 186). 


Combinations. — With Water. — Crystallised ellagic acid. Palo-yellow, 
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light powder, consisting of transparent, shining, microscopic prisms. 
In an impure state, greenish-brown (Merklein & Wohler). By quick 
precipitation of the aqueous potash-salt with hydrochloric acid, pale 
yellow, very small prisms are obtained; by slow decomposition of a 
very dilute solution at 60°, bright-yellow curved needles, having a silky 
lustre ; both appearing transparent under the microscope (Ad. Gobel). 
— Specific gravity 1*667 at 18°. Tasteless. Has a weak acid re¬ 
action (Merklein and Wohler). 

Loses, when heated, 11*7 p. c. water (Pelouze), on an average 
10*88 p. c. (Merklein & Wohler) (4 at. =. 10*64 p. c. HO). A part of 
this water is given off at 100°, and is taken up again from the air by 
the acid dried at 120°, but not by that completely dried at 200° 
(Merklein & Wohler). The acid dried at 120° is 0 28 H 6 0 18 + 2HO 
(Ad. Gobel). 



at 120°. 


Acl. Gobel. 

28 C . 

. 168 .... 

.... 52*5 ., 

. 52*24 

8 H .. 

. 8 .... 

.... 2*5 . 

. 2*41 

18 O ... 

. Ill .... 

.... 45*0 ., 


C es n fi 0 15 + 2aq. ... 

. 320 ... 

... 100*0 .. 

. 100 00 


Eliagic acid is but slightly soluble in boiling water. Oil of vitriol 
poured upon it colours it lemon-yellow, and when gently heated dis¬ 
solves it, forming a yellow solution, from which the crystallised acid is 
precipitated unaltered on addition or absorption of water (Merklein & 
Wohler). Even after the solution in oil of vitriol has been heated to 
140°, the acid is thrown down by water, unchanged (Robiquet, J.jpr. 
Ghem. 8, 124). 

Eliagic acid is hibasic . Its salts C 28 H 4 M 2 0 16 are easily decom¬ 
posable in the moist state. The precipitates thrown down by aqueous 
ellagate of potash from salts of the earths and heavy metals are 
yellow or brown, and distinguishable under the microscope as mix¬ 
tures of amorphous granules, flakes, crystals of the new compound, 
and needles of separated eliagic acid. On heating the acid with 
baryta- or lime-water, or hydrate of magnesia, and washing with 
water (free from carbonic acid), alcohol, and ether, a leek-green 
baryta-salt, a dirty dark yellow lime-salt, or a pale-yellow magnesia- 
salt, is obtained, seen, under the microscope, to consist of delicate, 
pellucid grains and prisms, insoluble in cold and in boiling water 
(Ad. Gobel). 

Ellagate of Ammonia. — Eliagic acid dissolves but slightly in 
aqueous solution of ammonia, hut absorbs the ammonia therefrom 
(Braconnot, Merklein & Wohler). — A solution of di-ellagate of soda, 
mixed with sal-ammoniac, yields the ammonia-salt as a pale olwe- 
green precipitate, without liberating free ammonia. Crystallised 
eliagic acid absorbs gaseous ammonia, and is converted, with loss of 
water, but without any great alteration of weight, into the ammonia- 
salt. From 100 parts of dry acid, 113*1 parts of greenish-yellow am¬ 
monia-salt are obtained (C 28 H 6 O l6 ,f/NH 3 = 111*2) a considerable amount 
of heat being developed in the formation (Merklein and Wohler). 

Ellagate of Potash. — Eliagic acid dissolves freely in caustic potash, 
with deep yellow colour. Carbonic acid throws down from the solution 
a basic potash-salt (Merklein & Wohler) which is decomposed by re- 
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crystallisation from water, more difficultly soluble salts being formed, 
in which, the proportion of potash is diminished, while that of the acid 
is increased (Ad* Gobel). The moist potash-salts are easily decom¬ 
posed by carbonic acid and by air (see above). 

a. With 3 at. Potash . When ellagic acid or di-ellagate of potash 
is treated with alcoholic potash, a deep lemon-yellow powder is ob¬ 
tained, consisting of microscopic, yellow, transparent prisms. After 
washing with alcohol (without exposure to the air), pressing, and dry¬ 
ing in a vacuum over oil of vitriol, the salt contains 34 p. c. potash, 
and may be represented by the formula C M H 4 K*O l6 ,KO. (By calc. 
33*2 p. c. KO). On exposure to the air, it assumes a black-green 
colour, and is converted into a mixture of di-ellagate and carbonate. 
Dissolves readily in water, but not in alcohol (Merklein & Wohler). 

b. Di-ellagate . — Preparation (p. 187)* The salt, if washed with water 
alone, rapidly decomposes on drying; it must, therefore, be washed 
with water, alcohol, and ether, in succession, and dried at a tempera¬ 
ture of 30—40°, after which treatment, little or no alteration takes 
place (Ad. Gobel). Very light, loose, paper-like mass, consisting of 
long, microscopic prisms, generally greenish-grey or greenish-yellow 
from slight decomposition, and more rarely of a pale-yellow colour. 
Hydrated, but rendered anhydrous and yellow by boiling in its satu¬ 
rated solution. Glows when heated, without giving off odorous pro¬ 
ducts. Dissolves slightly in cold, abundantly in hot water, with 
greenish-yellow colour (Merklein & Wohler). Neutral (Ad. Gobel). 

Merklein 

at 100—215°. & Wohler. Ad. Gobel. 


28 C. 168 .... 41-39 .... 44-28 .. 45-16 

4 H . 4 .... 1-OG .... 1-33 .... 1-16 

14 O . 112 . .. 29 59 .... 29 91 .... 29-35 

2 KO. 94-4... 24-96 ... 2448 ... 21-33 


C 3S H' , K 2 0 M .... 378-4 .... 100-00 .... 100-00 .... lOO'OO 


Ad. Gobel describes another salt, obtained in the same manner as 
b, containing 28*94 p. c. potash. By recrystallisation of b he obtained 
a dark-green, delicately crystallised salt, which, at 215°, contained 
45*28 p. c. C, 1*16 H, 32*58 0, and 20*98 KO, corresponding to the 
formula 3C 28 n 4 0 u ,5K0 + IIG (calc. 45*96 p. c. G, 1*18 H, 31*38 0, 
and 21.48 KO). 

Ellagate of Soda. a. With 3 at. Soda? — The deep-yellow solution 
of ellagic acid in boiling caustic soda, cooled out of contact with air, 
throws down a bulky precipitate of fine lemon-yellow nodules, readily 
soluble in water, and blackening easily. — b. Di-acid . Precipitated 
from the same solution by carbonic acid as a bright-yellow, crystal¬ 
line powder, containing 17*3 p. c. soda (C 28 H 4 Na 2 0 18 = 17*99 p. c. 
NaO). More difficultly soluble than the potash-salt (Merklein & 
Wohler). 

Ellagate of Bargta. — By digestion in baryta-water, ellagic acid is 
coloured deep lemon-yellow, without being dissolved. The salt 
thereby formed absorbs carbonic acid from the air, and assumes a 
dark pistachio-green colour; it contains, at 140°, 45*35 p. c. baryta, 
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indicating' the formula C 28 H 4 O u ,3BaO (calc. 44-6 p. c. BaO) (Merklein 
& Wohler). 

Ellagate of Lime behaves like the baryta-salt. —Ellagic acid takes 
up the whole of the lime from lime-water. 

With solution of sesqui-chloride of iron , ellag’ic acid forms a greenish 
liquid, changing to black-blue, like ink, without throwing down a preci¬ 
pitate ; sulphurous acid, added to the mixture, converts it into a jelly, 
which afterwards becomes fluid and loses its colour, while crystalline 
ellagic acid is separated. Heated with alcoholic sesqui-chloride of 
iron, the acid swells up to a bulky, deep-blue mass, which, after 
drying, is black and insoluble in water, and by treatment with hydro¬ 
chloric acid, yields ferroso-ferric oxide, with separation of ellagic acid 
(Merklein & Wohler). 

Ellagate of Lead. — On mixing alcoholic ellagic acid with an alco¬ 
holic solution of neutral acetate of lead, a yellow, amorphous precipitate 
is produced, which is dark olive-green when dry. Contains 63 p. c. 
oxide of lead (CWb 2 0 16 = 61 p. c. PbO) (Merklein & Wohler). 

Ellagic acid is slightly soluble in alcohol , insoluble in ether (Merklein 
& Wohler). 


Primary Nucleus C^H 18 ; Oxygen-nucleus C 28 H 10 0 8 . 

Morindone, 

C 28 H l0 O 10 = C 28 H 10 O 8 ,O 2 . 

Anderson. Chem. Gaz . 1848, 313 ; Ann. Pharm. 71, 323 ; J. p\ Client. 
47, 437; N. J. Pharm. 18, 249. 

Obtained, by sublimation of morindin, in the form of microscopic, 
long, four-sided needles with oblique end-faces, of an exceedingly 
rich and beautiful red colour. The needles are washed with water, 
and dried at 100°. 





Anderson. 

28 C .. 

.. 168 .... 

. 65*12 .. 

. 65*81 

10 H. 

. 10 ... 

. 3-S7 .. 

. 4-18 

10 0 . 

. 80 ... 

. 31-01 .. 

. 30 01 

Q2S2 10 O 10 . 

. 258 ... 

.. . 100*00 .. 

. 100-00 


The formula is doubtful. Perhaps identical with alizarin (xir, 129) (Roclfleder, 
Wien. AJcad. Per. 7, 806). Isomeric with gentianic acid (p. 178). 

Insoluble in water , whether cold or hot. — Dissolves in oil of vitriol, 
with fine violet colour, and is precipitated by water. —Soluble in alkalis, 
with splendid violet colour. The ammoniacal solution precipitates 
baryta-water cobalt-blue, solution of alum red. 

Dissolves readily in alcohol and in ether , crystallising on evaporation. 

Morindone dyes cloth prepared with alum-mordant deep rose-red; 
with iron-salts, violet and black; the colours are not stable. 
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Morin din. 

o 28 n i 6 o i5 ? 


Anderson. Trans. Roij. Soc. Edinb. 16,435 ; Chem. Getz. 1848, 313; 

Cornet, chim. 1849, 35 ; J\ r . J. Pharm . 18, 249 ; Ann. Pharm. 71, 216; 

J. pr. Cliem. 47, 431. 

The yellow colouring matter of the root of Morinda citrifolia 
(.TIandbuch viii. Phytochem . 56). 

Preparation. The hark of the root is boiled with six times its 
weight of alcohol, and the tincture filtered boiling hot; morindin, 
mixed with red colouring matter, is then thrown down on cooling*. By 
repeated boiling of the bark in alcohol, a further quantity of purer 
morindin is obtained. It is crystallised several times from alcohol of 
50 p. c., and afterwards (to remove a little ash with which it is 
contaminated) from alcohol containing a small quantity of hydrochloric 
acid. 

Properties. Sulphur-yellow, delicate needles, having a silky lustre. 
Separates on cooling, from a solution in boiling water, in the form of a 
jelly. 

at 100°. Anderson. 

28 C . 168 55*41 55*43 

15 H. 15 4*95 . 511 

15 0.120 39*61 39*16 

C- N II 15 O r> . 303 . 100 00 . 10*000 

Probably identical with ruberytbric acid (p. 42) (Roeliieder, Wien. AJcad. Ber. 
7, 806). 

Decompositions. When heated it melts to a dark-brown liquid,boils, 
and gives off orange-coloured vapours of morindone, which condense 
to red needles, whilst carbon is left behind. Dissolves in oil of vitriol , 
forming a purple solution, from which water precipitates, after standing' 
some time, yellow flakes of a substance soluble in ammonia with violet 
colour, probably morindone. — Nitric acid of sp. gr. 1*38 dissolves it 
with deep brown-red colour; the solution loses its colour when heated, 
giving off red vapours, and does not contain any oxalic acid even 
after boiling. 

Combinations. Slightly soluble in cold, easily in boiling water, form¬ 
ing* a yellow solution (see above). Dissolves in aqueous alkalis with 
orange-red colour. — Precipitates solutions of barytastrontia -, and 
lime-salts red; solution of alum of a reddish colour, SesrpiicJiJoride of 
iron is coloured by the alcoholic solution of morindin deep-brown 
without precipitation; with the ammoniacal solution it produces a 
brown lake. — Solutions of morindin precipitate neutral acetate of lead 
in scarlet flakes which give up colouring matter to water. 

Slightly soluble in cold absolute, abundantly in boiling dilute 
alcohol . Insoluble in ether. — Dyes cloth mordanted for Turkey-red a 
permanent red-brown. 
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Primary Nucleus C 28 H 2 *; Oxygen-nucleus C^BL^O 6 . 


Mayna-resin, 

C 28 H 18 0 8 = C 28 H 18 0 G ,0 2 ? 


Lewy. Compt. rend. 18, 242; N. Ann. Chun . Phys. 10, 874; abstr. 

Ann.Pharm . 52, 404. 

The resin which exudes from incisions made in the trunk of 
Cholophyllum calobct or Ch . longifolium , a tree growing principally in the 
American province Maynas. Crystallises from boding* alcohol. 

Properties . Fine yellow prisms belonging to the oblique prismatic 
system. Combinations of the rhombic prism u with the perpendicular 
truncation-faces m and z(Fig. 97), the four octahedral faces/z, and the 
oblique end-face / and clinodome & belonging* thereto (Fig. 99). 
u: m = 119° ; u : a = 98° 45' (nearly) ; t : /== 189° 85'; t ; « = 
150° 30' (Be la Provostaye). Sp. gT. 1*12. Melts at 105° to a trans¬ 
parent glass which solidifies again at about 90°. 


28 0. 

. 168 .... 

. 67-20 .... 

Juewy. 

mean. 

.... 67*47 

IS H. 

. 18 .... 

. 7*20 .... 

. 7-30 

8 O. 

. 64 .... 

. 25*60 ... 

. 25*23 

C^H^O 8 ... 

. 250 ... 

. 100*00 ... 

100*00 


Yields, by dry distillation , an empyreumatie oil, and leaves charcoal. 
*— Slowly attacked by bromine and chlorine. TTarm nitric acid of sp. 
gx. 1*33 decomposes it, with copious evolution of red vapours and for¬ 
mation of butyric and oxalic acids, and crystals of a substance which 
is soluble in water and does not precipitate lime-salts. Fuming nitric 
acid dissolves it, with violent reaction; water throws down from the 
solution a yellow, amorphous acid soluble in alcohol and in ether. — 
Heated with sulphuric acid and bichromate of potash, it evolves carbonic 
and formic acids. 

Insoluble in water. —Dissolves in oil of vitriol with fine red colour ; 
water precipitates it unchanged. — Readily soluble in ammonia , and in 
aqueous alkalis. — Nitrate of silver precipitates from the ammoniacal 
solution (freed from excess of ammonia) a silver-salt of variable 
composition. 

Dissolves easily in alcohol , ether^ acetic acid , and in oik. both fixed and 
volatile. 


Oxygen-nucleus C 2S H 16 O 0 . 

Physalin, 

C28JJ16Q10 = C^H^O^O 2 . 

JDessaig-kes & OhatjTakd. N J. Pharm . 21,24; N Repert. 1, 216; 
J. pr . Chem. 55, 323, 
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The bitter principle of PJujsalis AUcelcengi (.Handbuch , viii. Phytochem. 
59). 


Preparation. The leaves of the plant are exhausted with cold 
water, and the infusion is shaken for ten minutes with chloroform, in the 
proportion of 20 grammes chloroform to a litre of the liquid. After 
separation has taken place, the aqueous liquid is decanted and again 
shaken with chloroform in the same proportion. The chloroform is 
allowed to evaporate, the residue dissolved in hot alcohol, and the 
solution shaken with animal charcoal and filtered. The physalin is 
precipitated from the filtrate by water, and washed. 

Light, white, or slightly yellow powder, becoming electric when 
rubbed; not ciystalline under the microscope. Taste, at first slight, 
afterwards persistently bitter. 

Dried in vacuo. Dessaigncs & Cliantarcl. 

mean. 


28 C . 

, .. 168 .. 

. 63*64 ... 

... 63-67 

16 H. 

.. . 16 ... 

. 6 06 ... 

. 6-31 

10 0 . 

... 80 

.... 30 30 

.... 30*02 

C 28 H 16 O w ... 

. 261 ... 

... 100*00 ... 

. . 100 00 


Becomes soft at 180°, of a pasty consistence at 190°, and at a 
higher temperature is coloured, froths up and burns, without leaving 
any residue. 

Dissolves very slightly in cold, and rather more freely in hot ivater , 
—• Yery little soluble in dilute acids, with which it does not combine. 
— Dissolves readily in aqueous ammonia , and is left unaltered on 
evaporation. 

An alcoholic solution of physalin added to ammoniacal neutral acetate 
of lead throws down yellow flakes, which, after being -washed and 
dried in a vacuum, contain 54*34 p. c. oxide of lead, and arc probably 
C 28 H ls 0 9 ,3Pb0 (calc. 56*70 p. c. PbO). 

Not precipitated from its alcoholic solution by ammoniacal nitrate 
of silver. 

Dissolves freely in alcohol and in chloroform , slightly in ether . 


Gentiogenin. 

C 28 H 16 0i° = 0 28 H 16 0 8 ,0 2 . 

Kromayer. X. Br . Arch. 110, 37. 

Obtained, together with fermentable sugar, by boiling gentian- 
bitter with dilute acids. 

Gentian-bitter, dissolved in about 4 times its weight of water, is 
heated in the water-bath for a quarter of an hour with dilute hydro¬ 
chloric acid; the product, when cold, is diluted with water, which 
throws down the gentiogenin in yellowish-brown flakes. An addi¬ 
tional quantity may be obtained by boiling down the filtrate, extracting 
the residue with alcohol, concentrating the alcoholic extract, and pre¬ 
cipitating with water. — When gentian-bitter is boiled for a longer 
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time with dilute acids, only a small quantity of gentiogenin is ob¬ 
tained, probably because the greater portion is converted into a 
substance soluble in water. 

Amorphous, yellowish-brown powder, having a bitter taste. Per¬ 
manent in the air. Neutral 

at 100°. Xromayer. 

28 C . 168 63*64 63*10 

16 H.. 16 6*06 6*93 

10 O. 80 30*30 29*97 

0*K 16 O 10 . 264 100*00 100*00 

Heated on platinum-foil, it melts and burns.—It reduces boiling 
ammoniacal nitrate of silver . 

Gentiogenin which has been dried in the air, loses 7*02 p. c. 
water at 100° (2 at. = 6*38 p. c.). It dissolves slightly in cold water , 
and cakes together to a resinous mass in boiling water. 

Soluble in strong mineral acids and in aqueous alkalis , forming 
brown solutions. — Not decomposed loj sesquichloride of iron, nor pre¬ 
cipitated by lead-salts . 

Easily soluble in alcohol; moderately soluble in ether-alcohol. 


Gentian-bitter. 

C^HW 4 ? 

Kromayrr. Hie Bitterstoffe. Erlangen 1861, 105. — N. Br . Arch. 
110, 27. 

Gentianin. Gentiopicrin . — The bitter principle of the root of Gentiana 
lutea ( Handbuch , viii, Phytochem, 58), formerly confounded with gentianic 
acid (p. 178). Obtained impure and in the form of extract by Bracon 
not (J. Phys. 84, 347), Bulk (A. Br. Arch. 13, 225; Bevz. Jahresber . 
19, 552), Leconte (J. Pharm. 23, 467), Mouchon (Pharm. Viertelj. 8, 
133), and Leibundgut (A. Br. Arch. 107, 132), and in the pure state 
by Kromayer. 

Preparation. From the fresh roots *. the dried roots do not yield the crystal l i n e 
bitter. The roots, washed with cold water and cut into small pieces, 
are exhausted twice with warm alcohol of 70° ; a tincture is thus 
obtained, from which the greater part of the alcohol is removed by 
distillation, and the residue is reduced to -^th of the root employed. 
This is then mixed with 3 volumes of water, and treated twice with 
granulated animal charcoal, which collects and retains nearly the whole 
of the gentian-bitter. The charcoal (after being washed with cold 
water till the water is no longer coloured) is dried at a gentle heat 
and boiled with alcohol of 80° ; the alcoholic extract is again freed from 
alcohol by distillation; and the residue is diluted with water, and filtered 
to remove the resin thereby thrown down. The filtrate is now heated for 
some hours in a water-bath with levigated oxide of lead; the product is 
diluted with water and filtered hot; the lead is removed by precipi¬ 
tating with hydrosulphuric acid and filtering the still hot liquid; and the 
VOL. xvi. o 
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pale-brown filtrate is evaporated to a syrup and shaken up with ether. 
On being left to itself for a day, the mixture solidifies to a crystalline 
mass, whieh is pressed, and re-crystallised from a small quantity of hot 
water, with the aid of a little charcoal. — A part of the gentian-bitter 
remains in solution when the aqueous extract is heated with animal 
charcoal. To recover it, the solution is precipitated with basic acetate of 
lead, filtered, the filtrate freed from lead by hydrosulpliuric acid, and 
evaporated to a syrup. The syrup is dissolved in alcohol, afterwards 
mixed with ether (which separates the sugar), and the ether-alcoholic 
solution is concentrated to a syrup. This is then shaken up with ether, 
and th§ resulting crystalline mass purified as above. — Six pounds of 
fresh roots yield 4 grammes of gentian-bitter. 

Properties. Hydrated crystallised gentian-hitter (see below) is ren¬ 
dered anhydrous by heating to 100°. Melts at 120—125° to a brown 
liquid, solidifying, on cooling, to an amorphous, brown mass, which 
forms a white powder when triturated. Taste, intense and pure 
bitter. Neutral. Does not contain nitrogen. 



at 100°. 


Kromayer. 

40 C . 

.. .. 210 .... 

.... 51-95 .. 

. 5203 

30 H.. .. 

. 30 .... 

. 6*49 .. 

. 6-47 

24 0 . 

. 192 .... 

.... 44*56 .. 

. 44*50 

C 40 H 30 O- 4 .. 

. 462 .... 

.... 100*00 .. 

. 100 00 


The correctness of the formula is doubtful. (Kr.) 


Decompositions. 1. Heated on platinum-foil, it turns brown, smell¬ 
ing like caramel, and bums without leaving a residue. — 2. The 
colourless solution in strong’ nitric acid turns brown when heated, and, 
on addition of water, throws down yellow flakes; on boiling the solu¬ 
tion, oxalic acid is produced. — 8. Oil of vitriol dissolves gentian-bitter, 
forming a colourless solution, which, on gentle heating, assumes a 
magnificent carmine-red colour; water precipitates it in grey flakes. 
— 4, Decomposed by boiling with dilute sulphuric acid, ox hydrochloric 
acid , with separation of yellow flakes of gentiogenin, and formation of 
fermentable sugar. The same decomposition is effected by oxalic and acetic 
acids, but not by beer-yeast. C 40 H 30 O 24 = OTBW 10 + C 12 H 12 0 12 + 2HO. From 100 
parts dry gentian-bitter, 31*9, 33*8, and 40*2 parts sugar were obtained (calc. 38*9 
p. c. C I2 H 12 G 12 ) —5. Gentian-bitter is not altered by sesquichloride of iron, 
and does not throw down cuprous oxide from a solution of cupric 
oxide containing’ caustic potash. It reduces boiling ammoniacal 
nitrate of silver. 


Combinations. — With Water . — Crystallised Gentian-Utter . Eadiated 
groups of colourless needles, which, on exposure to the air, become 
covered with a white crust. Loses, on an average, 2*56 p. c. water at 
100°, corresponding (in the uneffloresced crystals) to l-J (calc. = 2*88 
p c. HO), or perhaps 2 atoms. 

Dissolves readily in water, and crystallises from a syrupy solution, 
on standing in a warm place. 

Dissolves in cold aqueous ammonia , without colour; in warm am¬ 
monia it assumes a yellow colour, which does not disappear on the 
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addition of acids. — Solutions of caustic potash and soda dissolve it 
•with yellow colour. 

Soluble in cold alcohol containing water; in absolute alcohol only 
when heated. Insoluble in ether . 


Primary Nucleus C 28 !! 26 ; Oxygen-nucleus G 28 H 2i 0 2 . 


Lichenic Acid. 

% C^H^O 6 = C 28 H 24 0 2 ,0 4 . 

Schnedeeiviak & Knop. Ann. Pharm . 55, 149—150; J.pr. Chem. 36, 

117; Pharm. Oentr. 1845, 858. 

Lichenstearic acid . 

Sources . In Cetraria islandica (Handb. viii., Phytochem . 96) (Schne- 
derman & Knop). An acid agreeing in properties with lichenic acid is 
found in toadstools (Agaricus muscarius , Handb . viii., Phytochem. 98); 
it is precipitated from an alcoholic solution of the extract by water 
(Bolley, Ann. Pharm. 86, 50). 

Preparation. Iceland moss is boiled for a quarter of an hour in 
alcohol containing carbonate of potash. To the strained decoction an 
excess of hydrochloric acid is added, and the whole is diluted with 
4 or 5 volumes of water. The precipitate thereby formed is washed 
with water, and afterwards boiled three or four times with alcohol of 
42 to 45 p. c. On cooling the alcoholic solution, a mixture of lichenic 
and cetraric acids, with a third substance, is separated, from which 
the lichenic acid is taken up by boiling rock-oil, and again deposited on 
cooling, or more completely on partial distillation. Purification is 
effected by recrystallising from alcohol with the help of animal 
charcoal. 

Properties. Loose, white mass, consisting of delicate crystalline 
laminse having' a pearly lustre. From a solution in very dilute alcohol it is 
obtained in small rhombic tables; on concentrating the solution, partly in oily 

drops. — Inodorous. Has a rancid, harsh taste, not bitter, fielts at 
about 120° without loss of weight, and solidifies to a crystalline mass. 
Not volatile. Contains no nitrogen. 


28 0 .. 

..... 168 ... 

. 70 

Schnederman & Knop. 
mean. 

. 70*44 

24 H. 

. 24 ... 

. 10 

........ 10*08 

6 O .. 

. 48 ... 

. 20 

. 19*48 

c- 8 h: 24 o 6 ... 

. 240 ... 

..... 100 

.. 100*00 


The above is Streeter’s formula (Ann. Pharm. 67, 54); Schnederman & Shop 
give C' 29 H 25 0 6 . 

Perfectly insoluble in water . 

The salts of lichenic acid are permanent in the air, and are decom¬ 
posed by acids, with separation of lichenic acid. Their solutions froth 
up on boiling'. 

o 2 
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Lichenate of Ammonia . — The easily prepared solution of the acid 
in warm aqueous ammonia forms, on cooling, a white, elastic jelfy, 
seen under the microscope to contain a quantity of long, extremely 
delicate crystals. The salt, when dry, is white and silky, and only 
partially soluble in warm water, with loss of ammonia. 

Lichenate of Potash. — A solution of the acid in aqueous carbonate 
of potash throws down, when concentrated by evaporation, yellowish 
flakes, which are soluble in water, but insoluble in alkaline liquids. If 
the solution be evaporated to dryness, and the residue extracted with 
boiling absolute alcohol, a part of the salt is obtained, on cooling, as 
an indistinctly crystalline powder; and the remainder, on concen¬ 
trating the solution, in the form of a syrup. — Dissolves easily in 
water, forming an alkaline liquid, which tastes like soap, and froths 
up on boiling. 

Lichenate of Soda . — Obtained in the same manner as the potash- 
salt. A concentrated aqueous solution thiows down white granules 
on standing. 

Lichenate of Bai'ijta. —Obtained, on precipitating aqueous lichenate 
of soda with a soluble baryta-salt, as a greyish-white precipitate, 
which cakes together in boiling water. 


Pried over the water-bath. 


Schnederman & Knop. 

28 O. 

. 168 . 

54*63 

. 54*95 

23 H . 

. 23 . 

7-48 

. 7-53 

5 O. 

. 40 . 

13*34 

. 12 76 

BaO . 

. 76-5 . 

24 55 

. 24*76 

C 2S H 2 3 BaO G . 

. 307-5 . 

100*00 

. 100*00 


Lichenate of Lead. — Neutral acetate of lead precipitates the 
aqueous soda-salt in white flakes, which, on boiling the liquid, melt to 
a yellow, semi-fluid mass. — Brittle, softening between the lingers, 
and becoming semi-fluid at 100°. Appears to undergo decomposition 
at 100°. 


Sclmedermaxi & Knop. 


28 O. 

. 168 .... 

.... 49*01 .... 

. 49*50 

23 H... 

. 23 ..., 

. 6-71 .... 

. 6-87 

5 O ... 

...... 40 .... 

. 11-67 .... 

. 11-54 

PbO . 

. 112 .... 

. 32-61 . 

. 32*09 

CPSH^PbO 6 . 

. 343 ... 

. 100 00 ... 

. 100*00 


Lichenate of Silver. — Thrown down, from a solution of the soda- 
salt, by nitrate of silver, as a greyish-white precipitate, turning violet 
on exposure to light, and caking together in boiling water. —De¬ 
composes below 100°. 

Air-dried . Sclmederman & Knap. 

OTBTO 5 . 231 ........ 66 55 . 68 16 

AgO . 116 . 38*15 . 31*81 

C^H^AgO 6 ... 347 .. 100 00 . 100 00 

Lichenic acid dissolves readily in alcohol , in ether , and in volatile and 
fixed oils . 
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Oxygen-nucleus CPH 18 !) 8 . 

Olivil, 

C 2$ H 18 0 10 0 28 H 18 0 8 ,0 2 . 


Pelletier. Ann. Chim. Phys . 8, 105 ; J. Pharm. 2, 886. — Ann. Chim. 

Phys. 51, 196; Schw. 67, 91; Ann. Pharm, 6, 81. 

Sobrero. JV. J. Pharm . 8, 286; J.pr. Chem. 29, 479. — Ann. Pharm. 

54, 67. 

OZwifo.'—-Discovered by Pelletier in 1816. 

Sources . Occm*s, together with resin and a little benzoic acid, in 
the gmn of the olive tree (Handb. viii., Phytochem. 47) (Pelletier). The 
gum of this tree contains, besides olivil, a resin soluble in ether and in 
hot alcohol, a second lesin little soluble in ether, but easily soluble in 
hot and cold alcohol, and a gum insoluble in both liquids (Sobrero). 

See also Tromsdorff on the resin of the olive tree (jV. Tr. 19, 2, 42). 

By exhausting olive leaves with dilute hydrochloric acid, precipi¬ 
tating the concentrated extract with ammonia, dissolving the precipitate 
in dilute hydrochloric acid, and precipitating with magnesia, Landerer 
{Pepert. 57, 205) obtained a precipitate which, when treated with 
alcohol, yielded crystals having a bitter, disagreeable taste, insoluble 
in alcohol, but soluble in dilute acids, without forming with them 
crystallisable compounds. Crystals were also obtained by treating an 
alcoholic extract of fresh olive-leaves with dilute acetic acid, precipi¬ 
tating the solution with neutral acetate of lead, freeing the filtrate 
from lead by means of hydrosulphuric acid, and evaporating. These 
crystals were deliquescent, and melted when heated in a platinum 
spoon, giving off an aromatic odour, and leaving a residue of charcoal. 
— Landerer ( Pepert . 72, 848) afterwards obtained crystals from unripe 
olives, but did not further examine them. 

Preparation . The finely powdered gmn is digested with ether to 
remove the resin, and the residue is boiled with alcohol of 86°. The 
quickly-filtered solution solidifies to a crystalline mass, which is puri¬ 
fied by washing with cold alcohol and re-crystallising from a boiling 
alcoholic solution (Pelletier, Sobrero). 

Properties. Obtained from absolute alcohol in anhydrous crystals, at 
118 —120°, which melt to a transparent liquid without loss of weight. 
The melted mass solidifies, on cooling, to a colourless or yellowish 
transparent resin, which cracks, and, when powdered, becomes electric; 
heated to 70°, it again becomes fluid, but crystallises from alcohol in 
its original state.—Inodorous, tastes bitter-sweet, somewhat aromatic. 


Neutral. 


Pused. 


Sotrero. 


28 C . 

....... 168 . 

... 63*15 ... 

. 63 42 


18 H. 

....... 18 ..... 

... 6 79 ... 

. 6*81 


10 0 . 

.. 80 ..... 

... 30*06 ... 

. 29-77 


(ysjpsQio 906 


100 CO 


100*00 
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Pelletier found (in anhydrous olivil ?) 6T47 p. c. C. } and 8*06 H«; he gave the 
formula C 12 H 9 0 4 . 

Decompositions. Olivil subjected to dry distillation melts and puffs tip, 
giving off water (acetic acid, according to Pelletier) and pyrolivilic acid 
(xiv, 206), whilst a black pasty mass, partially soluble in alcohol, remains 
behind. By prolonged heating, other volatile products, differing from 
pyrolivilic acid, are obtained, till at last charcoal remains (Sobrero). — 
2. Burns with white flame, and leaves a large quantity of porous char¬ 
coal. — 3. Chlorine , passed into aqueous olivil, throws down brown 
flakes containing chlorine, which are afterwards decomposed, with 
evolution of carbonic acid. — 4. Oil of vitriol colours olivil blood-red, 
and then carbonises it; in a moderately dilute aqueous solution of olivil 
it precipitates olivirutin. — 5. Dry olivil absorbs hydrochloric acid gas , 
becoming transparent and green, and, on heating, is converted into 
olivirutill. Prom the pale-green solution in cold fuming hydrochloric acid, water 
precipitates unchanged olivil, but after heating, it separates olivirutin. —6. Strong 
nitric acid attacks it violently, with abundant evolution of hyponitric 
acid. With nitric acid diluted with its own volume of water, it forms 
a deep red-yellow solution, which, when heated, becomes nearly 
colourless, evolving scarcely any red fumes, but much hydrocyanic 
acid, and contains, after the reaction, a large quantity of oxalic acid.— 
Very weak nitric acid colours aqueous ohvil reddish-yellow. — 7. A 
solution of olivil in caustic potash assumes a yellowish-green, after¬ 
wards a brown colour, more especially, as it seems, on exposure to the 
air. — 8. Chromic acid and bichromate of potash precipitate aqueous 
olivil in brown flakes, which soon become green and granulated. No 
gas is evolved in the reaction. The precipitate, collected after several 
times boiling the solutions, and washed a with boiling water and alcohol, 
loses, at 150°, the whole of its water, is uncrystalhsable, and contains 
44*90 p. c. C., 4*33 H., 29*27 0., and 21*50 Cr 2 0 3 , nearly corresponding 
to the formula C 28 H 18 0 13 ,Cr 2 0 3 . — 9. Peroxide of lead is decolorised by 
boiling with aqueous olivil, without evolution of gas, and, after some 
days' boiling, is converted into a light powder containing oxide of lead 
and a resinous oxidation-product of ohvil. —10. Aqueous olivil colours 
sulphate of copper , on boiling, pale-green; it immediately reduces gold 
and silver-salts (Sobrero). 

Combinations . — With Water . — A. With 1 at. Water . Olivil crys¬ 
tallised from water and dried in a vacuum, loses, when melted, from 
2*56 to 3*33 p. c. water (1 at. = 3*27 p. c. HO) (Sobrex*o). 

Sobrero. 

In vacuo. mean. 

28 0. 168 . 61-09 . 61-01 

19 H. 19 6-90 7-08 

11 0. 88 32-01 31-91 

C 38 H ls 0 10 + Aq- 275 . 100-00 100-00 

B. With 2 at. Water. — Colourless, transparent prisms, grouped in 
stars. They lose from 5-95 to 6-17 p. c. water when fused (2 at. = 6-33 
p. c. HO) (Sobrero). 

C. Aqueous solution. — Olivil dissolves in water, especially when 
hot (Sobrero), in 32 parts boiling water (Pelletier). In a quantity of 
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water not sufficient for complete solution, it melts at 70° to an oily 
liquid, solidifying to a crystalline mass on cooling. It is not altered 
by prolonged boiling with water. A hot aqueous solution of olivil 
containing resin, grows turbid on cooling, and becomes clear again 
only after long standing, forming, at the same time, a granular deposit 
(Sobrero). 

Olivil crystallises unchanged from dilute sulphuric and hydrochloric 
acids .—It does not decompose alkaline carbonates (Sobrero), but dis¬ 
solves in aqueous ammonia, potash, and soda (Pelletier), and is precipi¬ 
tated unaltered by acetic acid (Sobrero). 

Lead-compound . — Neutral acetate of lead throws down from aqueous olivil 
white flakes, insoluble in acetic acid (Pelletier). When aqueous olivil is precipi¬ 
tated by basic acetate of lead, salts containing from 47'07 to 55*40 p.c. 
oxide of lead are obtained, the last of which may perhaps be repre¬ 
sented by the formula C^H 18 0 lc ,3Pb0 (calc. = 55*70 p. c. PbO) (Sobrero). 
— An aqueous solution of nitrate of lead, added to a large excess of 
aqueous olivil and ammonia, throws down a precipitate containing a 
smaller proportion of oxide of lead. In tins case also, the salt varies in com- 


position (Sobrero). 



Sobrero. 


at 130 J . 


mean „ 

2S C . 

.. 16S .... 

. 34*29 .. 

. 34*39 

IS K . 

. 18 .... 

3*6S ... 

3*54 

10 O. 

. so ... 

. 16*32 ... 

.... 16*46 

2 PbO. 

. 224 ... 

. 45*71 ... 

.... 45*61 

C 26 H !s O 10 ,2PbO. 

. 490 .... 

. 100*00 ... 

.. 100*00 


Olivil dissolves in wood-spirit and in alcohol . Boiling alcohol dissolves 
it in all proportions ; it is thrown down from a moderately dilute solution on cooling 
in crystals $ whilst, from a concentrated and resinous solution, starch-like granules 
are deposited (Pelletier, Sobrero). 

It dissolves slightly in ether , and freely in strong acetic acid , from 
which it is not precipitated by water. Soluble, according to Sobrero, 
in volatile and fixed oils ; according to Pelletier, only in small quantity, 
separating again on cooling. 


Appendix to Olivil 

Olivirutin. 

Sobrero. Aim. Tharm . 54, SO. 

Formation and Preparation . 1. When oil of vitriol is added to 
aqueous olivil, a precipitate is produced consisting first of pale, and 
afterwards of dark red flakes, which dissolve, on further addition of oil of 
vitriol, and are again precipitated by water. — 2. Dry hydrochloric acid 
gas is passed over olivil, and the temperature gradually raised to 100°, 
whereupon the green substance first formed turns red, and on washing 
with water leaves olivirutin. — 3. Olivil is dissolved in fuming hydro¬ 
chloric acid and heated for some time in the water-bath, when a thick, 
dark-red precipitate of olivirutin is produced. 

Olivirutin forms a sometimes rose-red, sometimes dark-red powder, 
varying slightly in colour and composition according to the tempera¬ 
ture at which it is produced, and the strength of the acids employed. 
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j 3y oil of vitriol. By hydrochloric acid, 

mean. Bright-red. Baric-red. 

0 .. 68*60 67*96 69*14 

H . 6*38 6*19 5*92 

O . 25*02 25*85 24*94 


100*00 . 100*00 . 100*00 

Differs from olivil in containing a smaller proportion of tlie elements of water 
(Sobrero). 

Decomposed by heat, giving off the peculiar odour which is produced 
by olivil. 

Insoluble in water; soluble in aqueous ammonia with fine violet-red 
colour. — The alcoholic solution precipitates basic acetate of lead, and, 
after addition of ammonia, likewise precipitates baryta - and lime-salts; 
it precipitates alcoholic acetate of copper after some time. 

Dissolves in alcohol, and is precipitated from the solution by water. 


Oxygen-nucleus C 28 H 36 0 10 . 

Cyelamiretin. 

? C^BTO 12 = C 28 H 15 O 10 ,O 2 . 

Th. Martius. N. Repert. 8, 395. 

Produced, together with grape-sugar, on boiling cyclamin wit 
dilute acids ; it is thrown down as a white granulated precipitate. 
Resinous, Easily soluble in alcohol; insoluble in water and ether. 


Glucoside of Cyelamiretin . 

Cyclamin. 

C 40 H 24 0 20 = C 28 H 14 0 10 ,C 12 H 10 0 10 ? 

Saladin. J. chim . med. 6, 417; Br. Arch. 31, 245. 

Buchner & Herberg-er. Repert. 87, 36. 

De Luca. Cimento 5, 225; Compt. rend. 44, 723; N. J. PJiarm, 
31, 427; J ’. pr. Chem. 71, 330; N. Br. Arch. 94, 60. — Cimento 
8, 182; Compt. rend . 47, 295 and 328 ; iV. JBharm. 34, 353. 

Th. W. 0. Martius. Jf. Repert. 8, 388. 

Arthanitm (Saladin.) — The poisonous constituent of the tuberose 
roots of Cyclamen europceum (Handb . viii, Phytochem . 63). Occurs in small 
quantity in the root of Primula veris, and in still smaller quantity in the 
roots of Limosella and Anagallis (Saladin). 

Landerer {Repert. 58, 111) by distilling freshly bruised cyclamen- 
roots with water, obtained a very acrid, nearly inodorous distillate, 
which, w r hen cooled to a low temperature, deposited needles having a 
silky lustre, neutral, of burning* taste, fusible, and perfectly volatile. 
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Preparation . 1. The roots, ground to a pulp, are exhausted with 

cold water; the filtrate is evaporated; and the extract exhausted with 
alcohol, and allowed to evaporate spontaneously (Saladin). — 2. The 
roots are exhausted with alcohol of 70 p. c.; the tincture is evaporated; 
and the extract freed from wax by ether, and from mucous bitter sub¬ 
stance and salts by cold water. The residue is dissolved in boiling 
water; the solution filtered and evaporated; and the extract is dissolved 
in absolute alcohol. The alcoholic solution is again evaporated, and the 
oyclamin left behind is decolorised by solution in alcohol and treat¬ 
ment with animal charcoal (Buchner & Herberger). — 3. The washed 
and comminuted roots are digested in an equal weight of alcohol for 
45 days in the dark; the alcohol is decanted; and the residue is pressed, 
and again twice treated with alcohol. The mixed tinctures are then 
distilled to remove the alcohol, and the residue is dried in*fhe water- 
bath without exposure to fight, afterwards re-dissolved &. alcohol 
and allowed to evaporate spontaneously. In about 40 days, white 
amorphous masses of cyclamin separate, and may be purified by wash¬ 
ing with cold, and dissolving in boiling alcohol, from which they are 
precipitated on cooling (Luca). — 4. The roots of sow-bread, collected 
in autumn, are sliced, well dried, and reduced to a coarse powder, of 
which six pounds are placed in a still, together with 15 volumes of 
alcohol of sp. gr. 0*817 to 0*825, and allowed to stand over night. In 
the morning, 1J or 2 volumes of the alcohol are distilled off, and when 
the remainder in the still has become cool, the distillate is poured back, 
and the process repeated twice. The whole is then, while still warm, 
pressed in a linen cloth, and the solid portion treated afresh with 

9 volumes of alcohol. The tinctures are mixed together, distilled until 
the residue is reduced to 6 volumes, and the contents of the still are 
emptied, while warm, into a glass vessel. After standing from 4 to 

10 weeks, the cyclamin is separated, partly in the form of a crust, 
partly as powder. It is collected, washed with cold alcohol of sp. gr. 
0*817 so long as colouring matter is thereby removed, and crystallised 
from boiling alcohol, with the help of animal charcoal. By concentrating 
the mother-liquor and wash-waters, a little more may be obtained, the whole 
amounting to T ^th of the dried roots (Martius). 

Properties. Small, white crystals (Saladin). White, amorphous, 
friable mass, without smell or lustre, becoming* brown on exposure to 
light, and swelling up in moist air from absorption of water (Luca). 
Perfectly uncrystallisable (Martius). Taste, very sharp (Luca), and 
especially harsh and bitter hi the throat (Saladin); not bitter, but 
extremely sharp and harsh (Buchner & Herberger). Action on the 
organism, emetic and purgative (Saladin). Poisonous to small animals 
(Luca & Bernard). (See A r . Repert 6, 326; 8, 452). Neutral. — An 
aqueous solution rotates tlie plane of a polarised ray slightly to the 
left (Luca). 

Calculation according to Martius & Klinger De Luca. Klinger. 

mean. mean. 

40 C. 240 . 56-60 . 54 54 . 5540 

24 H . 24 5-66 . S12 . 7'99 

20 0 . 160 3f-74 3634 36-61 

CJOHW 0 . 421 100-00 100-00 100-00 

The great excess of hydrogen in the analyses renders the convclness of the 
formula very improbable (fir 1. 
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Decompositions, 1. Aqueous cyclamin exposed to light in a closed 
glass tube, gradually throws down a white, amorphous substance, 
which dissolves again when the liquid is gently warmed. On heating 
the solution more strongly, unchanged cyclamin is separated (Luca). 
In an aqueous or alcoholic solution, cyclamin is almost completely de¬ 
composed at a temperature near the boiling point of the liquids 
(Buchner and Herberger).—2. Heated in a small tube, it is car¬ 
bonised, and gives off acid vapours without subliming (Buchner and 
Herberger). It is easily changed by heat, and by alkalis and acids (Saladin). — 
3. An aqueous solution is not 'coloured by iodine , or by bromine or 
chlorine. , but is curdled by the two last (Luca). — 4. It dissolves in 
hydrochloric acid , and curdles when warmed, with formation of sugar 
(Luca). On boiling with dilute acids, it splits up into cyclamiretin 
and grape-sugar: 

O40 H 24 O 20 + 4HO = C- a IL 1G 0 12 + C 12 H 12 0 12 . (Martins.) 

It is not coloured either by hydrochloric or by hydriodic acid (Saladin). 
5. Oil of vitriol colours cyclamin violet at first (Saladin); yellow, and 
then permanent violet-red; it is precipitated from the solution by water 
(Luca). The violet, colour does not appear till the liquid is slightly warmed ; 
afterwards carbonisation takes place (Buchner & Herberger.) — 0 . Nitric acid 
converts it into oxalic acid (Saladin). — 7. Fused caustic potash con¬ 
verts it into a peculiar acid, with evolution of hydrogen (Luca). — 
8 . Cyclamin does not undergo fermentation with beer-yeast , but in 
contact with synaptase, at a temperature of 30—35°, it is decomposed, 
with formation of fermentable sugar (Luca). 

Combinations . Cyclamin is soluble in about 500 parts of ivater 
(Saladin). Cold water converts it into a transparent, tough mass, and 
afterwards dissolves it easily. The solution froths like soap-water, 
becomes turbid at 60—70° from separation of coagulated cyclamin, and 
clears again after cooling and standing* for several days (Luca). The 
aqueous solution is fluorescent (Martius). — Cyclamin dissolves more 
readily in aqueous acids , even in vegetable acids , than in water (Saladin). 
It is not precipitated from an alcoholic solution by ammonia (Buchner 
& Herberger), or by metallic salts (Saladin). Dissolves in aqueous 
alkalis (Luca). According to Martins, it is insoluble in aqueous ammonia, potash, 
and soda ; its aqueous solution forms a white precipitate with the neutral and basic 
acetates of lead, and with nitrate of silver , and bluish-white with sulphate of copper. 

Cyclamin dissolves in wood-spirit and in alcohol Soluble in acetic 
acid without separation on heating (Luca). Soluble, according to Luca, 
insoluble, according to Martins, in glycerin . Insoluble in sulphide of carbon , 
chloroform (Luca), in ether, and in oils, both fixed and volatile. — Com¬ 
pletely precipitated by tincture of galls (Saladin, Luca). 


Carthamin. 

C 28 H? 6 O u = C 28 H 16 0 10 ,0*. 

A. Schliepek. Ann. Pharm . 58, 357. 

Safflower-red. Carthamic acid, — The red colouring matter of the petals 
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of Carthamus tinctonus (Handb. viii, Phytochem. 68) examined some years 
ago by Dufour {Ann, GMm. 48, 283 ; A. Gehl. 3, 481), and Dobereiner 
{Schw. 26, 266). See tlie erroneous statements of Preisser referred to at page 28, 
vol. xiv — Occurs in safflower in quantities of from to T 6 ^- per cent. 
(Salvetat, JSf. Ann . Ghim . Phys, 25, 337). 

Preparation, Safflower is washed with pure water, or with water 
containing acetic acid, so long* as yellow colouring matter is removed, 
and then treated with cold alcohol (which dissolves but little of the 
carthamin) to remove a fatty substance. The residue is beaten to a 
pulp with water containing 15 p. c. crystallised carbonate of soda, and 
allowed to stand for some hours, after which it is strained and pressed, 
and the red alkaline liquid is nearly neutralised with acetic acid. Cotton¬ 
wool is then immersed in it, and the carthamin is thrown down there¬ 
upon by repeated addition of acetic acid, until the liquid is neutralised. 
The cotton-wool is taken out after 24 hours, washed with clean 
water, and immersed for half-an-hour in water containing 5 p. c. crys¬ 
tallised carbonate of soda, whereby the carthamin is extracted. On 
removing the cotton, and immediately adding to the dark, yellowish- 
red solution an excess of citric acid, the carthamin separates in flakes, 
which are washed as much as possible by decantation, and afterwards 
collected on a filter and dissolved in strong alcohol. By evaporating*, 
first over the water-bath, and afterwards in a vacuum, the carthamin 
is thrown down in the form of a crust, while a product of decomposi¬ 
tion remains in the mother-liquor. The concentrated liquid is mixed 
with 3 or 4 volumes of water, the precipitated carthamin washed till the 
wash-water begins to exhibit a pure reel colour, and then dried at 100° 
(Bchlieper). A similar method was previously employed by Dufour & Kastner 
(Ann, Pharm. 12, 246.) 

Properties, Dark, brown-red powder, with greenish iridescence; 
amorphous, even when highly magnified. Dried in a thin layer upon 
paper, it forms a splendid green film, having a metallic lustre. 


at 100°. 
2S C . 

. 168 .... 

. 56*75 .. 

Sehlieper. 

mean. 

. 56-9 

16 H. 

. 16 

. 5*40 .. 

. 5-6 

14 0 .. 

. 112 

. 37-85 . 

. 37-5 

C 23 H 16 0 14 . 

. 296 ... 

. 100*00 

....... 100-0 


Contains, moreover, 0*3 p.e. nitrogen. 

Decompositions. 1. Carthamin yields by dry distillation , a small quantity 
of water and oil, with scarcely any gas, and leaves charcoal, amounting 
to one-third of its weight (Dufour). — 2. Cloth dyed with safflower bleaches 
quickly on exposure to light and air (Dufour), and even in the dark at a temperature 
of 160° (G-ay Lussac & Thenard). — 3. Carthamin is decomposed by boiling 
in ivater or alcohol , with formation of a reddish-yellow product, soluble 
in water, which is not rendered insoluble by repeated solution and 
evaporation, and is thereby distinguished from safflower-yellow 
(Bchlieper). This product of decomposition remains in solution when, 
in the above process, tbe concentrated alcoholic solution is precipitated 
by water, and may be obtained, by evaporating the solution, as a 
dark brown, hygroscopic gum. Its solution in water containing acetic 
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acid, produces, with neutral acetate of lead, a slight precipitate of 
dark flakes, and, after removing these, ammonia throws down a fine 
orange-yellow precipitate. This contains, at 100°, on an average 
60T2 p. c. oxide of lead, the remainder consisting of 51*24 p. c. C., 
4*34 R., and 44*42 0.; represented, therefore, by the formula 
C 28 H U G 18 + x PbO, and produced from carthamin by absorption of 
6 at. O. and loss of 2 at. water (Schlieper). — 4. Carthamin heated with 
sulphurous acid , is dissolved, forming a yellow liquid. — 5. It is not 
separated from its red solution in oil of vitriol by water. — 6. Nitric acid 
precipitates it from an alkaline solution; in contact with the acid the 
precipitate turns brown, and, on heating, is dissolved with yellow colour. 
— 7. It is not altered by hydrosulphate of ammonia. — 8. A solution of 
carthamin in dilute caustic potash becomes changed, from absorption of 
oxygen, assuming a bright-yellow colour; the change takes place also 
in closed vessels, but more slowly. An aqueous ammoniacal solution, which 
has become yellow by standing, is precipitated by acetic acid in brown flakes, soluble 
in alkalis, precipitable by acids, and contammg 52 95 p. c. 0., 5*60 H., and 41'45 0., 
corresponding to the formula C-^IU'O 16 . The acetic filtrate gives, with neutral 
acetate of lead, a second brown precipitate, and at last, on addition of ammonia, 
yellow flakes contammg 69 88 p. c. oxide of lead, the remainder consisting of 
49*20 p. c. C., 4*02 H., and 46 78 O.: these are formed from carthamin by absorption 
of 4 at. oxygen and elimination of 1 at. water (C^H^O 20 = 49*12 p. c. C., 4*09 H., 
and46*79 0.). — 9. Carthamin heated with aqueous bichromate of potash , 
is dissolved, forming a yellow liquid. —10. Ammoniacal sulphate of 
copper throws down, from a solution of carthamin in ammonia, an 
almost black precipitate, containing cuprous oxide, ammonia, and 
oxidised carthamin; the filtrate is gieen. 

Carthamin dissolves very slightly in water , forming a pale-red 
solution. It dissolves in alkalis and alkaline carbonates in all propor¬ 
tions without neutralising them; it is soluble also in aqueous ammonia . 
The deep yellowish-red solutions are precipitated by acids; they 
undergo decomposition on standing*. (See above). Dobereiner described a 
compound of carthamin and soda, crystallising in colourless, silky needles, which 
Schlieper was not able to obtain. — Carthamin dissolves in baryta-water to a 
yellow liquid, precipitated by acids ; it is not precipitated from solu¬ 
tion in ammonia by chloride of barium or calcium. The ammoniacal 
solution produces, with protocliloride of tin , a yellowish-brown precipi¬ 
tate, soluble in acetic acid ; it precipitates sesquichloride of iron brown- 
red, and corrosive sublimate red. 

Carthamin dissolves in alcohol , with fine purple colour; it is in¬ 
soluble in ether (Schliesser). Insoluble in volatile and fixed oils (Dufour). 
It dyes silk, in particular, a fine rose- to cherry-red colour, not per¬ 
manent. 


Appendix to Carthamin. 


Safflower-yellow, 

Investigated by Beckmann (Nov. Comment, soc. reg. GotU T. 4, 89) 
and Dufour. Extracted from safflower by water (p. 203). The 
acidified aqueous solution is precipitated by neutral acetate of lead; 
the white precipitate (containing compounds of oxide of lead with 
vegetable albumen and gum) is removed, and the filtrate neutralised 
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with ammonia, whereby a dirty orange-yellow precipitate is produced. 
This is decomposed by dilute sulphuric acid, and the dark-brown solu¬ 
tion freed from excess of the acid by means of acetate of baryta. 
After filtration, the liquid is evaporated in a retort to a syrup, and the 
safflower-yellow extracted therefrom by absolute alcohol. The alco¬ 
holic solution is reduced to a syrup, out of contact with ah, and mixed 
with water, whereby the oxidised safflower-yellow is precipitated, 
while the unchanged colour remains in solution. 

The aqueous solution is of a deep brown-yellow colour, has an acid 
reaction and a bitter saline taste. It is easily altered by standing or 
warming in presence of air, and throws down a brown product soluble 
in alcohol — A solution of the partially changed safflower-yellow in 
dilute acetic acid precipitates neutral acetate of lead in dirty-brown 
flakes, which contain, at 100°, 29*42 p. c. PbO., 38*42 0., 3*21 H., and 
28*95 0., corresponding to the formula C 34 H l3 O l3 ,PbO. The filtrate is 
precipitated by ammonia in dark-yellow flakes of a compound of the 
unchanged yellow with oxide of lead containing 63*58 p. c. PbO., 
17*85 C., 1*92 H., and 16*85 0., and represented by the formula 
C 16 H lo O 10 ,3PbO. Hence it appears that in the decomposition oxygen 
is absorbed and water eliminated (Schlieper, Ann. Phann . 58, 358). 


Oxygen-nucleus C 28 H 14 0 13 . 

Carminic Acid. 

C 28 H 14 0 16 = C 28 H 14 0 12 ,Q 4 . 


Pelletier & Caventou. Ann. Chun. Phys. 8, 255; J. Phann . 4, 193. 
John. Ghem. Schriften 4, 218. 

Arppe. Ann. Pkarm. 55, 101. 

Warren be la Rue. Ann. Phann . 64, 1; Phil. 2Iag. J. 31, 471; 
Mem . Ghem. Soc . 3, 454. 

Schutzenberg-er. Compt. rend. 46, 47 ; J. pr. Ghem. 74, 444 ; Ghem. 
Gentr. 1858, 943; in detail A r . Ann. Chun . Phys . 54, 52. 

Carminium . Cochineal-red. Coccus noth. Ear min st off. Principally investigated 
by Warren de la Rue. Preisser’s results (see xv, 2S) are given Rev. seienf. 16, 53 ; 
J. pr. Ghem. 32,150 ; Scliutzenberger’s, below. 

Sources. In the various kinds of coccus which yield cochineal.— 
According to Lassaigne {Ann. Ghim. Phys . 12, 102), the red of the so- 
called kermes {Coccus Ilicis) is identical with that of cochineal ; and, 
according to Gmelin (Ed. 3, 664) probably also the red of stick-lac 
(Coccus ficus) investigated by Funke (A. Tr. 18) and by John (Ghem. 
Schriften , 5, 15). — According to Bellhomme ( Gompt . rend. 43, 382), the 
blossom of Monarda didyma contains carminic acid. 

Preparation. Oochineal is boiled in 40 parts of water for 20 minutes ; 
and the decoction, after being strained and left to itself for three-quarters 
of an hour, is decanted from the sediment and precipitated by an aqueous 
solution of neutral acetate of lead, to which a quantity of strong* acetic 
acid equal to £th the weight of the crystals, has been previously added. 



206 PRIMARY NUCLEUS COT 6 ; OXYGEN-NUCLEUS COTW 2 . 

The precipitate is washed with boiling water so long as the filtrate pre¬ 
cipitates solution of corrosive sublimate, and is afterwards suspended in 
water and treated with a long-continued stream of hydrosulphuric acid. 
When the lake is completely decomposed, the filtered liquid is evapo¬ 
rated over the water-bath, and the residue dried, first at a temperature 
of 88°, and afterwards in a vacuum. The impure carminic acid thus 
produced contains phosphoric acid and nitrogenous substances, to 
remove which, i-tli to Jth of the acid obtained is precipitated from its 
aqueous solution by neutral acetate of lead, and the lead-salt is digested 
with the alcoholic solution of the remainder of the acid, whereby the 
phosphoric acid is precipitated. The filtrate, mixed with 6 volumes of 
anhydrous ether, throws down a red precipitate of nitrogenous sub¬ 
stances containing a little carminic acid; whilst the pure acid remains 
in solution, and is’ obtained by evaporating the ether-alcoholic solu¬ 
tion in a retort, and drying the residue, first in a vacuum, and after¬ 
wards at 120°. The carminic acid precipitated by ether, may be 
recovered by dissolving' the precipitate in a little alcohol, and precipi¬ 
tating with a large quantity of ether, whereby the nitrogenous sub¬ 
stances are thrown down almost free from the acid (Warren de la Eue). 

Cochineal is freed from fat by ether, and afterwards boiled re¬ 
peatedly with alcohol of 40° B. By evaporating the red tincture, 
and dissolving the resulting crystals in strong alcohol, the animal 
substances are separated. The solution, mixed with more than an 
equal quantity of ether, throws down the colouring matter after 
standing some time. The liquid from which the crystals were obtained, 
yields, on evaporation, a residue which is treated in the same manner 
as the crystals (Pelletier & Caventou). By this process only an impure car- 
minic acid containing nitrogen is obtained, as shown by Pelletier’s analyses (De la 
Rue). 

Properties. Purple-brown mass, forming a scarlet-red powder when 
triturated; not crystalline, or only indistinctly so, but appearing 
transparent under the microscope. Permanent in the air, and unalter¬ 
able at 136°. Has a weak acid reaction (De la Rue). 





De la Rue. 

at 120°. 



mean . 

28 0 . 

... 168 .... 

. 54*19 .. 

. 54*13 

14 H. 

... 14 .... 

.... 4-S2 . 

. 4*62 

16 0. 

... 128 .... 

. 41-29 . 

.. 41-25 

C 2s H 14 0 16 . 

... 310 ... 

. ... 100*00 . 

. 100*00 


Pelletier’s carminic acid contained 49*3 p. c. C., 6*7 EC., and 3*56 N. (Ann. 
Chim. Phys. 51, 195). 

Decompositions . 1. Heated above 136° it yields an acid liquid; 

and at a red-heat, swells up and gives off a small quantity of red 
vapour, but no empyreumatic oil. — 2. The aqueous solution does not 
absorb oxygen at ordinary temperatures. — 3. The acid is quickly de¬ 
composed by iodine and chlorine; it forms with bromine , on warming or 
standing, a yellow precipitate soluble in alcohol. — 4. Added to mode¬ 
rately warm nitric acid of sp. gr. 1*4, it produces a copious evolution 
of nitric oxide, and is converted into a mixture of nitro-coccusic and 
oxalic acids (De la Rue). — Decoction of cochineal is rapidly decolorised by 
hydro chloric acid and zinc , more slowly by hydromlphate of ammonia or hydrated 
protoxide of iron , and recoyers its colour on exposure to the air (Kulilmann, Ann. 
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Pharm. 9, 286). Scliiitzenberger’s carminic acids exhibit a similar reaction in con¬ 
tact with liydrosulpliuric acid (see below). 

Combinations . Oarminic acid dissolves in water in all proportions. 
— It is soluble without decomposition in strong hydrochloric acid and 
in oil of vitriol (De la Hue). The acid of Pelletier & Caventou is carbonised by 
oil of vitriol. 

Oarminic acid unites with bases, forming salts which, with the 
exception of the cupric salt, do not exhibit a constant composition. — 
The aqueous acid is coloured purple-red by the fixed alkalis and by 
ammonia , and precipitated purple-red by the alkaline earths. In the alco¬ 
holic acid, the fixed alkalis and ammonia produce similar precipitates. 

Sulphate of alumina throws down from the aqueous acid, after 
addition of ammonia, a fine carmine-red lake; the acetates of lead, 
zinc, and silver throw down purple-red precipitates, the last of which 
is easily decomposed, with separation of metallic silver. With the 
nitrates of lead, mercury (mercurous salt), and silver, the precipitates 
are of a reddish colour. Proto- and bi-chloride of tin colour aqueous 
carminic acid carmine-red, without precipitation (De la Rue). 

The acid of Pelletier & Gaventou produces a copious violet pre¬ 
cipitate with protochloride of tin. From an aqueous or alcoholic 
solution, hydrate of alumina precipitates a red lake, becoming violet on 
boiling: if an acid or a salt of alumina be added to the liquid, the 
hydrate is coloured bright red in the cold, and turns violet when 
boiled; but if an alkali be added, the hydrate of alumina forms a red 
lake, which is not rendered violet by long boiling, or even by neu¬ 
tralising the alkali with an acid after boiling. This carminic acid pre¬ 
cipitates nitrate of silver only when it contains nitrogenous substances. 

Carminate of Copper .—An aqueous solution of carminic acid, to 
which acetic acid has been added, is precipitated by a quantity of 
acetate of copper not sufficient for complete saturation. — Bronze- 
coloured, hard mass (De la Rue). 


28 C. 

Dried. 

. 168 . 

.. 48*05 .. 

De la Rue. 
mean. 

. 47*62 

14 H. 

. 14 . 

... 4*01 

. 4*12 

16 0. 

. 128 ..... 

... 36*61 

. 36*74 

CuO .. 

. 39-6 . 

11*33 . 

...... 11*52 


C :s H 14 0 16 ,Cu0. 319*6 . 100*00 . 100 00 

Carminic acid is soluble in alcohol in all proportions. It dissolves 
only slightly in ether, but is not, when pure, precipitated by ether 
from an alcoholic solution (DelaRue). Insoluble in oils, hoth fixed and 
volatile , and is not precipitated by tannic acid (Pelletier & Gaventou). 

Schutzeriberger’s Carminic acids . — According to Schiitzenberger, co¬ 
chineal contains two or more coloured acids, one of which may 
probably be represented by the formula C 18 H 8 0 10 , while the others 
are, perhaps, C 18 H 8 0 12 , C 18 H 8 0 13 and C 18 H 8 0 14 . They are obtained, ac¬ 
cording to his statement, as follows. 

1. An aqueous decoction of cochineal is precipitated by chloride of 
calcium, and the precipitate is decomposed under alcohol with an in¬ 
sufficient quantity of oxalic acid: the red tincture, evaporated to a 
syrup, throws down, on standing for a day, crystalline tyrosine, which 
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Is removed, andthe mother-liquor is diluted, and precipitated by neutral 
agetate of lead. The precipitate is washed with hot water, and de¬ 
composed, either with sulphuric acid in just sufficient quantity, or with 
hydrosulphuric acid, after which the precipitation and decomposition 
are repeated two or three times. On evaporating the liquid, a fine red 
mass is obtained, free from nitrogen and ash, and containing, at 130°, 
on an average, 52*20 p. c. C., and 4*17 H. When treated with aqueous 
ammonia, it forms carminamide (see below). — 2. In the prepara¬ 
tion of carminic acid, according to 1, the nitrogenous substances may 
be more quickly removed by fractionating the lead-precipitate; but the 
product so obtained has an anomalous composition, and cannot be 
obtained with constant proportions of carbon and hydrogen, even 
by repeated precipitation with neutral acetate of lead, and decom¬ 
position with hydrosulphuric acid. It contains, at 130°? from 47*94 to 
52*19 p. c. C., and from 3*93 to 4*5 H. — A mixture of these acids, 
dissolved in a small quantity of absolute alcohol, throws down, on 
addition of ether, a red-brown precipitate (winch De la Rue’s carmimc acid 
in a pure state does not. Kr.), after the removal of which, the addition of 
5 or 6 volumes of ether produces a precipitate of fine red flakes. On 
evaporating the slightly coloured ether-alcoholic filtrate, it solidifies 
to a mixture of red needles and crystalline grains, the former of which 
remain undissolved when treated with boiling ether, while the latter 
crystallise from the slowly evaporated ethereal solution. The needles 
contain 49*08 p. c. C., and 4*29 II., corresponding to the formula 
C 18 H 8 0 12 + HO; the grains, after drying at 130°, whereby a large 
quantity of water is driven off, contain 55*03 p. c. C., and 4*18 H., the 
proportions required by the formula C 18 H 8 0 10 , or C 22 H 10 O 12 . By eva¬ 
porating the ethereal solutions, other crystals were obtained, containing 
47*32 p. c. C., 3*85 H., and 48*96 0., 3*89 H. — Schutzenberger ob¬ 
tained also a soda-salt, crystallising in laminee; precipitated from a 
concentrated aqueous solution by alcohol, it contained, at 100°, 35*9 
p. c. C., 3*4 H., and 21*2 NaO, corresponding* to the formula C 18 H 6 0 12 , 
2NaO,3Aq. He obtained further, a carminamide and a carminate of 
ethyl (see below). — The carminic acids of Schutzenberger are de¬ 
colorised by passing hydrosulphuric acid into their solutions, and re¬ 
cover their colom* on exposure to the air. 

Carminamide ? — Schiitzenberger’s carminic acid (prepared by method l) 
dissolved in water containing ammonia, and set aside for twenty-four 
hours or longer at a tempeiature of 30°, becomes altered in its be¬ 
haviour with protochloride of tin, and leaves, on evaporation over the 
water-bath, a fine, violet-black, friable residue, which is soluble in 
water in all proportions, and dissolves also in alcohol, and slightly in 
ether. It evolves ammonia when boiled with caustic potash, and 
forms with oil of vitriol a clear brown solution, which, if diluted 
immediately with water, is precipitated violet, but afterwards brown 
(Schutzenberger). It dissolves in water in all proportions, in alcohol, 
and sparingly In ether. 

Schutzenberger. 

Preliminary calculation. mean at 180°. 


42 C . 252 .... 52 72 .... 52 81 

2 N ... 28 . . 5*85 . . 6*22 

22 H . 22 ... 4*60 .... 4*57 

22 O . 176 .... 36 83 .. . 36*40 


C 42 N 2 H 22 0 22.478 . „ 1QQ 00 ... 100 00 
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Cterminate of Ethyl ? — On heating alcoholic carminic acid with 
hydrochloric acid, two products are formed, resembling each other 
in some respects, but possessing different degrees of solubility in 
alcohol. — When a mixture of carminate of soda and iodide of ethyl 
is heated to 125° for several hours in a sealed tube, iodide of sodium is 
foimed, together with a red substance insoluble in water, which 
when purified by repeated solution in alcohol and precipitation by 
water, contains, on an average, 59*03 p. c. C. and 5*29 H.; it dissolve5 
in aqueous alkalis, colours fabrics like cochineal, and appears to be 
the ethylic ether of carminic acid C 18 H s 0 10 (Schutzenberger). 


Primary Nucleus C 28 H 28 . 

MefhaL 

= 0*0*,IPO*. 

Xot known in the pure state. According to experiments cited on 
page 43, vol. xv, it is to be supposed that methal exists in combina¬ 
tion with a fatty acid in spermaceti (Heintz), 


Myristic Acid. 

Q2S H 280* — c^H^O 4 . 

L. Playfair. Ann. Pharm. 37, 153; Phil. Mag. J. 18, 102. 

Heintz. Pogg . 87, 267; J. pr. Chem. 57, 30; Pharm. Centr. 1852, 
583 ; Chem. Gaz. 1852, 321; N. Ann. Chim. Phys. 37, 361; Lkb. 
Kopp’s Jahresb. 1852, 503. — Pogg* 90. 137 ;Ann. Phann. 80. 300; 
J. pr. Chem. 60, 301; Chem. Gaz. 1853, 441; A". J. Pharm. 25, 
71; Li eh. Ivapp's Jahresb. 1853, 447. — Pogg. 92, 429 and 588; 
Ann. Pharm. 92, 291; J. pr. Chem. 62, 349 and 482 ; 63, 162; 
Pharm. Centr. 1854, 585; Phil. Mag. [4] 9, 74; Lieb. Kopp’s 
Jahresb. 1854, 456. — Summary of the results: J. pr. Chem. 
66, 1. 

TJricoOHEA. Ann. Pharm. 91, 369 ; abstr. J.pr. Chem. 64, 47 ; Phann . 

Centr. 1854, 942 ; Lieb. Eopp’s Jahresb. 1854, 463. 

Schlippe. Ann. Pharm. 105, 1; abstr. J. pr. Chem. 73, 275 ; Chem. 

Centr. 1858, 279 ; N. Ann. Chim . Phys. 52, 496. 

0udemanns. J. pr. Chem. 81, 356 and 367; Chem. Centr . 1861, 184 
and 192 ; Rep. Chim. pure 2, 390. 

Myristicie acid. Myrhtonic acid. — Discovered by Playfair, and ob¬ 
tained pure by Heintz. 

Occurrence. 1. As Myristin. In the nutmeg-butter of Myristka 
moschata (Handb. viii. Phytochem. 43) (Playfair); in the otoba-fat of 
Myristica Otoba , which seems to contain also oleic, hut no third acid 
(Uricochea). In dika-bread (xv. 44) amounting to more than one- 
half of the fatty acids contained therein (Oudemanns). — It occurs in 
VOL. xvi. p 
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small quantity, together with many other fatty acids (xv. 44), in 
cocoa-nut oil (Gorgey, Ann. JPIiarm. G6, 314 ; Oudemanns) ; in common 
butter (Heintz); in croton oil (Schlippe).—2. In combination with ethal 
or an analogous body in spermaceti (Heintz). Concerning the occurrence of 
myristic acid, see further, under 'palmitic acid. (C 12 H^ 2 0 4 ), where the fatty acids are 
mentioned, which were formerly described as independent bodies, but which, accord¬ 
ing to the investigations of Heintz, must be considered as mixtures. 

Formation . By heating ethal with potash-lime (Heintz, Scharling). 
In so far as the same substance contains methal (p 209) see also xiv, 44. 

Preparation. Spermaceti jields only a small quantity of pure myristic acid ; 
the method given here and xv. 45 serves however, in general, for the separation of 
the acids obtained from fatty bodies.'— From Spermaceti. When the fatty 
acids obtained, together with ethal, by the saponification of sper¬ 
maceti according to xy. 43, are dissolved in alcohol, in the manner 
there described, a mixture of palmitic and stearic acids crystallises on 
cooling, while a portion of both these, and the whole of the myristic 
and lauric acids (xv. 43) remain in solution. — By fractional precipita¬ 
tion (at last, in presence of excess of ammonia) the alcoholic solution 
is again divided into two parts—the stearic, palmitic, and a portion of 
the myristic acid being throwm down as magnesia-salts, the lauric 
acid and the rest of the myristic acid remaining in solution. 

Treatment of the precipitated Magnesia-salts . — The magnesia is 
separated from the fatty acids by boiling them with dilute hydro¬ 
chloric acid; the melting-point of each portion of acid so obtained is 
determined ; and those portions which melt at nearly the same 
temperature, and do not differ essentially in their mode of solidify¬ 
ing, are mixed together. When, now, the mixture of acids is 
repeatedly crystallised from alcohol, and the melting-point of the 
crystallising portion determined every time, several successive crops of 
crystals are obtained from each mixture; and these are to be considered 
pure : 1. When their melting point remains the same after repeated 
crystallisations; 2. When they solidify, on cooling, in crystalline 
scales; and 3. When on fractional precipitation of their alcoholic 
solutions with acetate of magnesia, portions having one and the same 
melting point are obtained. The several portions of the same acid 
show also, when pure, the same melting-point after being mixed to¬ 
gether as when separate. Sometimes, especially in the preparation 
of myristic acid, it is necessary to subject the single crystallisations 
afresh to fractional precipitation, and to repeat the above treatment 
and examination of the magnesia-salts thus obtained (Heintz). 

In this way Heintz obtained, by the first precipitation with acetate 
of magnesia, nineteen magnesia-salts, from each of which he sepa¬ 
rated the acids. He mixed together the first six portions of acid , the 
melting-points of which varied from 42*7° to 45°, allowed them to 
separate from alcohol, and repeated the crystallisation fourteen times; 
but even the last crystallisation proved to be a mixture of palmitic and 
stearic acids, and in no case was a pure acid obtained. By precipi¬ 
tating the mother-liquor from the first nine crystallisations in seven 
portions with acetate of magnesia, he succeeded in obtaining, from 
the first, second, and third portions, after eight or nine times repeated 
crystallisation, pure, or nearly pure, palmitic acid. The fourth and 
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fifth portions yielded by seven times repeated, the sixth and seventh 
by three times repeated crystallisation, myristic acid melting at 53*7°, 
which showed the above signs of purity. Of the remaining acids of 
the nineteen magnesia-salts, the seventh and eighth portions did not yield 
a pure acid by repeated crystallisation, but were recognised as mixtures 
of palmitic and myristic acids. The 9-1 7th portions were mixed 
together. The part which first separated from an alcoholic solution 
did not yield a pure acid on repeated crystallisation; after returning it 
to the mother-liquor, therefore, a portion of the acids present was pre¬ 
cipitated by the addition of a little acetate of baryta. The filtrate 
mixed with water deposited, in the cold, crystals melting at 53 *8 °, 
which, on recrystallisation, yielded pure myristic acid. The acid sepa¬ 
rated from the eighteenth and nineteenth portions proved, after three 
crystallisations, to be also myristic acid (Heintz, Fogg . 92, 429). 

To prepare myristic acid from common hitter , Heintz proposes the 
following method:—The mixture of acids obtained by saponifying 
butter and decomposing' the soap, is freed from volatile acids by boiling 
with water, and from oleic add by treating the lead-salt with ether, 
and afterwards dissolved in alcohol and allowed to crystallise. After 
removing by recrystallisation as much of the acid present as can be 
obtained with a melting-point of 50° or 57° (containing palmitic and 
stearic acids), the collected alcoholic mother-liquors are subjected to 
fractional precipitation with acetate of magnesia: the myristic add is 
then thrown down in s the last portions of the precipitate, and may be 
obtained therefrom by recrystallisation, removing, if necessary, the 
substances at first precipitable by acetate of baryta (Heintz). •— The 
acids obtained by the saponification of dika-fat yield myristic acid on 
repeated crystallisation from alcohol, while a second portion of the 
acid, together with lauric acid, remains in solution. This latter portion 
may be recovered by precipitating the solution in several parts with 
acetate of magnesia, separating the magnesia, and crystallising the 
separate portions of acid until the melting-point rises to 53*8° 
(Oudemanns). 

Playfair saponifies the myristin of nutmeg-butter -with strong 
caustic potash; washes the soap repeatedly with solution of com¬ 
mon salt; and afterwards decomposes the hot aqueous solution 
with hydrochloric acid. The add, which separates as a colourless oil, 
solidifying on cooling', when freed from all traces of hydrochloric acid 
by washing with water, yields, by repeated crystallisation from alcohol, 
Playfair’s myristic acid having a melting-point of 49*8°. (Impure, 
therefore, and contaminated with an acid containing a smaller proportion of carbon: 
Heintz.) —By saponifying otoba-fat, acids are obtained, from an 
alcoholic solution of winch, acetate of magnesia precipitates only, or 
chiefly, myristic acid, while oleic acid remains in solution (Uricochea). 

Properties . White, shining crystalline laminge, resembling pal¬ 
mitic acid; they melt at 53*8°, and solidify on cooling in crystalline 
scales (Heintz). It has an acid reaction. 



Calculation . 


28 C . 

. 168 ........ 

.... 73-68 

2S H .. 

..... 2S .. 

.... 12*28 

4 O . 

. 32 . 

.... 14*04 

C^H-SQ- 4 . 

... 228 ........ 

... 100*00 
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Playfair. 

Heintz. 

XJricoeliea. 

Sehlippe. 

Oudemanns. 

28 0 . 

.......... 73*05 


. 73*10 .... 

.... 73-82 

. 73-62 

28 II . 

.. 12*24 

. 12 27 

. 12*34 ... 

.... 12*41 

. 12*44 

4 0 . 

. 14-71 

14*39 


.... 13-77 

.. 13*91 

C 2S IP S 0 4 . 

. 100*00 

. 100 00 

. 100 00 ... 

.... 100*00 

. 100*00 

In the 

analysis mean 

numbers are 

given. — Pohl {Wien. JJead. 

Ser. 10, 485) 


considers C^H-'O 4 tlie correct foimula. 

Decompositions . Subjected to dry distillation , it is partly decomposed 
and partly volatilised unaltered. Ho sebacie acid results therefrom (Playfair). 
On boiling with nitric acid , a part is converted into soluble products, 
with evolution of red vapours, the remaining undissolved portion 
behaving like unchanged myristic acid (Playfair). By the dry distil¬ 
lation of the lime-salt, myristone is produced (Overheck)* A mixture 
of myristate and formate of lime yields a repulsive-smelling oil, which 
deposits a small quantity of a solid product. This last, purified by 
re-crystallization, forms small, white, crystalline scales, containing a 
larger proportion of carbon and hydrogen than would be contained in 
myristic aldehyde (Limpricht, Ann. Pliarm ., 97, 371). — Myristate of 
potash heated with chloro-phosphoric acid , yields myristic anhydride; 
with chloride of benzoyl, benzo* myristic anhydride (Chiozza & Malerba). 

Combinations. Myristic acid is perfectly insoluble in water. With 
bases it forms the mynstates (C^H 27 M0 4 ). The myristates of the alkalis 
are not decomposed by water, with formation of acid salts (Playfair). 

Myristate of Potash . Myristic acid is digested with concentrated 
aqueous carbonate of potash, the product evaporated to dryness, and 
the myristate of potash extracted by absolute alcohol. — White, crys¬ 
talline soap, easily soluble in water and in alcohol, insoluble in ether 
(Playfair). 


28 C ..... 

. 168 ..... 

.... 63-11 

Playfair. 

mean. 

. 63*20 

27 BL...... 

. 27 . 

.... 10*14 

. 10*16 

3 O.. 

. 24 .... 

.... 9*02 

. 9*25 

HO................ 

. 47-2 .... 

.... 17*73 

. 17-39 

C^'-TEO 4 

. 266*2 .... 

.... 100 00 

. 100*00 


Myristate of Soda , A boiling aqueous solution of carbonate of soda, 
quite free from sulphate and chloride, is added in excess to boiling 
alcoholic myristic acid, and the mixture evaporated completely to dry¬ 
ness in the water-bath. The residue is then extracted with boiling 
absolute alcohol, and filtered boiling hot. The filtrate, which solidifies 
to a jelly on cooling, is liquefied by warming, and mixed with water in 
the proportion of one-eighth of the alcohol employed, whereby a mother- 
liquor is formed, which takes up any foreign salts present. On again 
solidifying, the salt is collected on linen and strongly pressed (Heintz). 

Myristate of Baryta . Obtained from chloride of barium and myristate 
of potash by double decomposition (Playfair). Heintz precipitates hot 
alcoholic myristic acid with a hot concentrated aqueous solution of 
acetate of baryta, and washes the precipitate with weak alcohol and 
hot water. Oudemanns precipitates an alcoholic solution of the acid 
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with clfioride of barium. — Very light, white, crystalline powder, con¬ 
sisting of microscopic, thin lamina?, having apearly lustre. — Decom¬ 
poses before melting. Dissolves very slightly in water and in alcohol 
(Heintz, Playfair). 


Playfair. Heintz. Oudemanns. 

28 C . 168 .... 56-85 .... 56*21 .... 56*92 .... 

27 H . 27 .... 9-14 .... 8*94 .... 9*10 .... 

3 O . 24 .... 8*12 .... 8*92 .... 8*33 .... 

BaO. 76*5 .... 25*89 .... 25*93 .... 25*65 .... 25*34 


OTBFBaO* . 295*5 .... 100*00 100*00 .... 100*00 .... 


Myristate of Magnesia . Myristie acid, to which ammonia and sal- 
ammoniac have been added, is precipitated by sulphate of magnesia, 
and the precipitate washed with water. — Very light powder, consist¬ 
ing of microscopic needles. Becomes transparent at 140°, semi-fluid 
at 150°, and is decomposed at a higher temperature. The salt dried 
in the air contains 9*54 p. c. water (3 at. =10*15 p. c. HO) (Heintz). 


28 C . 


At 140°. 
. 168 . 

.... 70 29 .... 

Heintz. 
mean . 

. 69*99 

27 H. 


. . 2/ .... 

.... 11*30 ... 

. 11*27 

3 O. 

**««•» .... 

. 24 .... 

.... 10 04 ... 

. 10*38 

MgO . 

. 

. 20 .... 

.... 8*37 ... 

. 8*36 

C^H-MgO 4 . 


. 239 .... 

.... 100*00 ... 

. 100*00 


Myristate of Lead. —The soda-salt, dissolved in weak alcohol, is thrown 
down by nitrate of lead, and the precipitate washed with alcohol and 
with water. — White, loose, amorphous powder, which melts to a 
colourless liquid at 110 —120°, and solidifies, on cooling, to a white, 
opaque, amorphous mass (Heintz). 


2S C . 


50*82 .... 

Heintz. 

50*65 

27 H. 

. 27 ... 

.... 8*16 .... 

. 8*16 

4 O . 

...... 32 .... 

. 9*68 ... 

. 9*95 

Pb . 

. 104 ... 

. 3134 .. 

. 31*24 

C 2S H-"Pb0 4 . 

. 331 ... 

. 100*00 ... 

. 100 00 


Aceto-myristate of Lead. On heating myristin with basic acetate of 
lead for several days, a heavy, white powder, insoluble in water, is 
produced, containing myristie and acetic acids. — Contains 40*91 p. c, 
O., 6*65 H., 6*86 O., and 45*58 PbO., corresponding to the formula 
4C 28 H 27 Pb0 4 + C 4 H 3 ,Pb0 4 (Playfair). 

Myristate of Copper . — Precipitated from the soda-salt by sulphate 
of copper. — Bluish-green, very light and loose powder, consisting of 
microscopic needles. Becomes deeper-coloured when heated above 
100°, and cakes together without melting (Heintz). 


28 C . 

... 168 ..., 

..... 64*97 . 

Heintz. 

mean. 

. 64*79 

27 H. 

.. 27 .... 

..... 10*44 . 


3 0.. 

... 24 .... 

. 9*28 , 

. 9-37 

CnO.......... 

... 40 .... 

. 15*31 , 

........ 15-38 


... 259 ... 

100*00 , 

. 100-00 
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Myrisiate of Silver . — Obtained, by double decomposition, from the 
soda-salt and nitrate of silver.—White, light, amorphous powder, 
turning slightly grey when exposed to light. — Decomposes above 
100°, without melting (Heintz). Dissolves in aqueous ammonia, anc 
forms, by spontaneous evaporation, large transparent crystals 
(Playfair). 


Playfair. Heintz. 
mean. 


28 C.. 

.... 168 ... 

.... 50-16 ...... 

.. 48*82 .. 

. 49-82 

27 H . 

.... 27 .... 

. 8*06 ,. 

.. 7‘98 .... 

. 8*03 

4 0... 

.... S2 ... 

..., 9*54 . 

.. 10*92 .... 

. 9*93 

%. 

.... 10S ... 

. 32*24 . 

... 32*28 ... 

32*22 

C^H-AgO 4 .... 

.... 335 ... 

. 100*00 . 

. 100*00 ... 

. 100-00 


Myristic acid dissolves easily in hot alcohol^ crystallising on cooling', 
It is easily soluble In ether (Playfair). 

With Laurie acid (xiv. 43). — As in general, on melting togethei 
two or three fatty acids, a mixture is produced having a melting-point 
below that of the most difficultly fusible constituent, and in cert air 
proportions below that of either of the acids separately, so when lauric 
acid is added to myristic acid, the melting point of the latter is lowered, 
until, when the lauric acid forms 40 p. c. or more of the mixture, the 
melting-point lies below that of either constituent. Most of the 
mixtures thus obtained differ in their mode of solidifying from the 
pure acids (Heintz). 


Table of the Melting-points of Mixtures of Laurie and Myristic Acids , according 

to JECeintz :— 


A mixture of— 


Solidifies 

at 


Myristic 

acid. 

Lauric 

acid. 

Melts at 

Mode of Solidifying. 

90 

10 

51 *8® 

i 47 *3° 

Crystalline scales. 

80 

20 

49*6° 

44*5° 

Terr fine crystals, not distinguish¬ 
able as either needles or scales? 

70 

30 

46-7- 

39° 

Ditto ditto 


l 

43° 

39° 

Uncrystallised, witli isolated 
lustrous spots. 

50 

50 i 

37-4° 

35-7 s 

Large crystalline laminae. 


60 

36 *7° 

33*5° 

Uncrystallised, vitli isolated lus¬ 
trous spots. 

30 

70 

35 *1° 

32*3° 

Uncrystallised, vary 

20 

80 

38-5° 

33° 

Ditto ditto 

10 

; so ; 

41*3° 

38° 

Crystalline needles. 
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Conjugated Compounds oj Myndic Acid , 

Myristate of Ethyl. 

(F-EPO 4 = C 28 H w 0 3 ; C 4 H 5 0. 

Plait air. Ann. Pharm . 87, 157. 

Heixtz. Pogg. 92, 447. 

Myristic Ether . — Dry hydrochloric acid gas is passed into a hot 
solution of myristic acid in absolute alcohol, and the oil which sepa¬ 
rates on cooling*, is washed repeatedly with cold, and afterwards 
dissolved in a small quantity of warm alcohol. The layer of oil again 
formed on cooling, after being separated from the alcohol and cooled, 
deposits large, hard, very easily fusible crystals, from which the 
mother-liquor is decanted (Heintz^. —• The sp. gr. of liquid myristic 
ether is 0*864 (Playfair). — Dissolves easily in hot alcohol and in 
ether. 


32 C. 


.... 75*0 

Playfair. 

. ?3'31 . 

Heintz. 
mean. 

.... 74 82 

32 H. 

. 32 .... 

.... 12*5 . 

. 12*41 . 

.... 12*51 

4 O. 

. 32 .... 

.... 12*5 

. 14*28 ... 

.... 12*67 


C 23 !! 2 'O 3 ,C 4 H 5 0.. 256 . 100*0 .. 100*00 . 100*00 

Playfair gave the formula 2C 28 H 2r 0 3 ,C 4 H 5 0,HO. 


Myristin, 

C 90 H S80 12 = C 6 H 5 0 3 ,8C^H^O 5 . 

Playfair. Ann. Pharm. 87, 155 ; Phil. Mag. J. 18,102. 

Myristearin. Sericin. To be distinguished from Myristicin (xlv. 889).— 
Occurs in nutmeg-butter, and doubtless also in the fats mentioned on 
page 210, from which myristic acid has been obtained, with the excep¬ 
tion of spermaceti. 

Nutmeg'-butter was examined by Bollaeit (Quart. J. of Sc. 18, 817), 
and Bley. Pelouze & Boudet (Ann. Pharm. 29, 41) considered the 
principal constituent of that substance to be margarin. The fat of 
the fruit of Myristica sebifera and that of Myristica ojficinalis possess 
characters similar to those of nutmeg-butter. See Bonastre (J. Pharm. 
19, 186 ; Ann. Pharm. 7, 49) : Braudes (Ann. Pharm. 7, 52). 

Preparation. The portion of nutmeg-butter insoluble in cold alcohol 
is dissolved in boiling ether ; the solution filtered hot; and the fat 
which separates on cooling is pressed between blotting paper, and 
purified by recrystallisation from ether till the melting-point becomes 
constant (Playfair). — Powdered nutmegs are exhausted with commer¬ 
cial benzol, and the extract is filtered and allowed to evaporate spon¬ 
taneously. The crystalline mass thus produced is purified by recrystal¬ 
lisation from a mixture of 2 pts. absolute alcohol and 8 pts. benzol. 
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By this process 10 p. c, of myristin is obtained from nutmegs (Comar, 
IP. J. Pharm. 35, 471; Kopjy’s Jahresb. 1859, 336). 

Properties. White, silky, crystalline mass. Melts at 31° (Play¬ 
fair); that prepared from otoba-fat melts at 46° (Uricoehea, Ann. 
Pharm . 91, 369). 

Calculation according to Weltzien. Playfair. 

mean. 

90 C . 540 74*82 .. 7P51 

S6 H . 86 11*91 .. 12*27 

12 O. 96 13*27 . 13*22 

C^H^O 12 . 722 . 100 00 . 100 00 

Playfair gives tlie formula C 11S H 113 0 15 (= 4C- s H :s 0 4 4- C 6 PUO G — 7HO) ; but; 
Weltzien’s formula (~ SC-^II^O 4 + C fi H 6 0 G — 6HO) agrees better with the com¬ 
bining proportions of glycerin, and is in accordance with the results of Playfair’s 
analysis. 

Decompositions. Myristin yields, by dry distillation, acrolein and a 
fatty acid. By long boiling with basic acetate of lead , it is resolved into 
glycerin and myristic acid. 

Insoluble in icater . Soluble in all proportions in hot ether; less 
freely in hot alcohol. 


Benzo-myristic Anhydride. 

C 42 H 32 0 6 = C u H 5 0 3 ,C 28 H 27 0 3 . 

Chiozza & Malerba. Ann . Pharm . 91, 104; J . pr. Chem . 64, 33; 
Pharm. Centr . 1854, 794. 

Mgr 1st ate of Benzoyl. 

Myristate of potash is heated in an oil-bath with an equivalent 
quantity of chloride of benzoyl, till the smell of the latter is no longer 
perceptible, and the resulting mass is extracted with boiling ether. 
The compound crystallises on cooling and evaporation. 

Shining laminae, transparent before drying, melting at 38° to a 
colourless liquid, and solidifying again at 36°. 


Myristone. 

Q54254Q2 — C^H^O, CTBTO. 


Overbeck. Fogg. 86, 587; Ann. Pharm. 84, 289. 

Obtained from myristate of lime by dry distillation, in the same 
manner as lanro-stearone (xv, 51) is obtained from laurate of lime. 

White, pearly scales, which melt at 75 °, and form radiated crystals 
on cooling. Becomes strongly electric when rubbed. Inodorous, 
Tasteless, 














ANTIARIN, 


217 


Orerbeck. 

mean. 


54 

C . 

.. 321 .... 

.... 82-23 .... 

.... 81*81 

51 

R . 

. 51 .... 

.... 13 71 .... 

.... 14 01 

2 

0. 

. 16 .... 

.... 4-06 .... 

.... 4*18 


C^R^O 2 . 394 . 100*00 . 100*00 


Gverbcek gives the formula C o0 H 50 O 2 , but tlie above formula fjllous from tliat of 
mjristic acid (. Uel . Kopps Jahresb. 1852, 502). 

Myristin does not combine with bisulphite of ammonia or with tlie bisulphites 
of the alkalis (Limpriehi, Ann. Pharm. 91, 210), 


Myristic Anhydride. 

C 55 H M 0 S = C^TPG 3 , C 2S H 27 0 3 . 

Chiozza & Malerba. Gcrhardt . Trait ^ 2, 789* 

Obtained from myristate of potash and chloropho spheric acid by a 
process similar to that deberibed at page 94, vol. xii. 

Indistinctly crystailino fat. The melting-point is several degrees 
lower than that of myristic acid. — Evolves, on heating, very 
agreeably smelling vapours. — Difficultly saponified by boiling solution 
of caustic potash. 


Orygen-nucleus C 2S IP0 8 . 

Antiarin. 


QosppoQlO = 0 2S H 20 0 S -0 2 ? 


Pelletier & Cayextou. Ann. Chim. Flips. 26, 57. 

G. J. Mulder, Pogg. 44, 414; J. pr. Chan. 15, 422; Ann. Pharm. 28, 

805. 

Occurs in the sap of the Upas tree, Antiaris ioxkciria (Handbueh 
viiL, Phjtochem. 76), which forms a constituent of the arrow-poison 
of Java. 

When the sap (which has been mixed with alcohol to preserve it) 
is freed from alcohol by distillation, and afterwards exhausted with 
boiling alcohol, a mixture of vegetable albumin, gum, and wax remains 
undissolved, while a solutionis formed, which throws down, on cooling, 
wax, antiar-resin, and albumin. On removing the sediment and eva¬ 
porating, more resin and wax are deposited, and the solution dries up 
at last to an extract, from a solution of which in boiling water 
antiarin, amounting to 3*5 p. c. of the dried sap, crystallises. The 
crystals are purified by washing and recrystallisation (Mulder). 

Properties. The crystals (see below) lose their water, when heated, 
without undergoing further change. —Melts at 220*6° to a transpa¬ 
rent liquid, which forms a vitreous mass on cooling. — Heavier than 
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crater. Inodorous. Neutral. Causes death when introduced into 
the circulation, even in minute portions (Mulder, Pelletier & 
Cayentou). 


28 C .. 

Dried. 

. 168 . 

.... 62*69 ... 

Mulder. 
mean . 

. 62*S8 

20 H . 

. 20 ..... 

... 7*46 ... 

.... 7*44 

10 0. 

.. SO ..... 

.... 29*85 ... 

..... 30*18 

C^H^O 10 . 

. 268 . 

.... 100*00 - 

*.... 100*00 


Heated to 249*5°, it turns brown and gives off acid vapours without 
subliming. — Cold oil of vitriol turns it brown, and decomposes it 
(Mulder). 


Combinations. With 4 at Water. Splendid silvery lamina*, resem¬ 
bling malate of lime. When heated to 112°, it loses, on an average, 
11*86 p. c. water (4 at. = 11*84 p.c. HO) (Mulder). 

The hydrated crystals dissolve in 254 parts of water at 22*5°, and in 
27*4 parts boiling water (Mulder). Antiarin dissolves more readily in 
dilute acids and alkalis than in water, and is not precipitated from its solu¬ 
tions by ammonia or magnesia. — It dissolves in concentrated hydro¬ 
chloric and nitric acids , without coloration. Absorbs dry gaseous ammonia 
and a little hydrochloric acid gas at mean temperatures, but loses both at 100° in a 
current of air (Mulder). 

Dissolves in 70 parts alcohol , and in 2,792 parts ether , at 22*5° 
(Mulder). Is not precipitated (contrary to the statement of Pelletier & Cayentou) 
by tincture of galls (Mulder). 


Appendix to Antiarin. 

A ntiar-resin. — In the sap of the Upas tree. — Obtained by extract¬ 
ing the dried sap with boiling alcohol, boiling the flakes which sepa¬ 
rate on cooling, with water, and again dissolving in boiling alcohol ; it 
is precipitated in white flakes on cooling. — Inodorous, white, of 
glassy fracture, and triturable to a fine powder. Becomes pasty when 
pressed between the fingers, and melts at 60° to a transparent, colour¬ 
less elastic mass, which does not become coloured at a temperature of 
225°. — Sp. gv. at 20° = 1*032. Has no acid reaction. Not poisonous. 
Contains, after drying over oil of vitriol, on an average, 81*86 p. c. C., 
10*25 H., and 7*89 O., corresponding to the formula C 32 H 2 T) 2 (Calc. 82*75 C., 
10*34 H., and 6*91 0.) —Dissolves with yellow colour in cold, and carbonises 
in hot oil of vitriol. Insoluble in water. Does not combine with hydro¬ 
chloric acid gas or ammonia . Forms a milky fluid with potash-ley . From 
a solution of the resin in alcohol mixed with alcoholic neutral acetate of 
lead, water precipitates flakes containing 23*44 p. c. oxide of lead. 
Dissolves in 24 parts cold, 44 parts boiling alcohol , and in 1*5 parts ether - 
(Mulder, Fogg. 44, 419). 
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Primary Nucleus C 28 H S0 ; Oxygen-nucleus G 28 iP 6 Q\ 


Convallaretin. 

C 2S H 26 0 6 = C^H^O^O 2 . 


VTalz. N. Jahrb. Pkarm . 10, 149. 

Produced, together -with sugar, on boiling convallarin (rid. inf.) 
with acids. Convallarin is suspended in dilute sulphuric acid, and the 
mixture boiled; the convallarin, which at first floats on the surface on 
the liquid, ultimately cakes together and sinks. — The convallaretin 
thus formed is separated from undecomposed convallarm by means of 
ether. 


Properties . Yellowish-white crystalline mass, without smell, and 
having a slight resinous taste. 





TTalz. 


Air-dried. 


mean. 

2S C . 

. 168 . 

... 69*42 ..., 

. 69*01 

26 H. 

. 26 . 

... 10 7S ... 

. 10*S1 

6 0 . 

. 4S . .. 

... 19*S0 ... 

. 20* IS 

C :s H :6 0 G . 

. 242 . 

... 100*00 ..., 

. 100*00 


Decompositions . 1. Dissolves in oil of vitriol with slight brown colour*, 
and is precipitated by water. — 2. Nitric acid , of sp. gr. 1*54, dissolves 
it with violent reaction. — 8. Not altered by alkalis . 

Dissolves readily in ether. 


Glucoside of Convallaretin . 

Convallarin. 

Walz. Jahrb. pr . Pharm . 7,281; further 8,78.— N. Jahrb. Pharm. 5,1s 
further 10,145. 

Soitrces. In Convallaria majalis. — Walz (Jahrh. pr. Pharm. 7, 171), 
obtained also from ConvaUaria mult {flora {Paddbveli. viii., Phytoehem . 85) crystals, 
the nature of which has not been established. 

Preparation. From the plant collected, together with the root, 
during or after flowering time, and dried. The coarsely powdered 
plant is boiled in water, and the decoction treated as in the preparation 
of convallamarin (p. 220). The residue is extracted with alcohol of 
sp. gr. 0.84, and the tincture thus obtained is precipitated with basic 
acetate of lead and filtered. The filtrate is freed from lead by hydro- 
sulphuric acid, the alcohol distilled off, and thn residue allowed to 
crystallise. The crystals of convallarin, mixed with resin and chloro¬ 
phyll, are then collected, pressed, and w r ashed with ether. Besides 
convallamarin, the mother-liquor still contains convallarin, which may 
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be obtained by either of the following' methods. — a. The mother- 
liquor is precipitated with water, which throws down a mixture of 
convallarin and resin; the latter is removed by ether, and the conval- 
larin crystallised from alcohol with help of animal charcoal. The 
convallamarin remains dissolved in the water. — b. The mother-liquor 
is nearly neutralised with caustic soda, and evaporated to an extract; 
this is washed with ether, and the imdissolved convallamarin extracted 
by water; the residual convallarin is then purified by crystallization 
from alcohol, with the aid of animal charcoal. — If the highly-coloured 
solutions obtained in the processes a and b be digested with animal 
charcoal, a still further quantity of convallarin is taken up, whilst 
convallamarin remains in solution; the convallarin may be obtained by 
boiling' the charcoal in alcohol. 


Properties. Rectangular prisms. Its solution in wacer or alcohol 
excites a harsh taste in the throat. 


34 C ... 

At 100°. 

.... 6316 ... 

IValz. 

mean. 

. 62*95 

31 H. 

. 31 .... 

.... 9*60 ... 

. 10*17 

11 0. 

. 88 .... 

.... 27*24 ... 

. 26*88 

C^H^O 11 . 

.. 323 .... 

.... 100*00 ... 

. 100*00 


Tliis formula is given by TTalz. 


Decompositions . 1. Melts at a temperature above 100°, and burns 

when more strongly heated, leaving charcoal. — 2. By prolonged boil¬ 
ing with dilute acids , it is converted into convallaretin and sugar. 

2C 34 H 31 O u + 2HO = 2C- S H- 6 0 G + (YYalz.) 

3. Dissolves slowly in oil of vitriol , assuming a brown colour. — 
4. Dissolves in nitric acid of sp. gr. 1*54, with violent frothing and yellow 
coloration. — 5. Slowly dissolved by cold, and decomposed by hot 
caustic potash solution. 


Combinations. Convallarin dissolves very slightly in water , but 
imparts to it the property of frothing like soap-water. 

Dissolves easily in alcohol , and is precipitated by water or ether. 


Appendix to Convallaretm and Convallarin. 

Convallamarin. 

Walz. JSf. Jahrb. Pharm. 5, 1; further 10, 145. 

The bitter principle of Convallaria majalis. 

Preparation. A decoction of the dried roots, or the decoction of 
the whole plant obtained in the preparation of convallarin, is precipi¬ 
tated by basic acetate of lead, and filtered; and the filtrate is freed from 
lead by means of a slight excess of carbonate of soda, and precipitated 
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■with tannic acid. The thoroughly washed and dried precipitate is then 
exhausted with alcohol, and the tincture is digested with caustic lime 
to remove tannic acid, and filtered. The filtrate, after distilling off the 
alcohol, is freed from lime remaining dissolved in it by means of car¬ 
bonic acid, and afterwards evaporated to dryness. The convallamarin 
thus obtained still contains resin and ash, the first of which is extracted 
by ether; to remove the ash the convallamarin is again thrown down 
from an aqueous solution by tannic acid, and recovered from the pre¬ 
cipitate as above. 

The aqueous solution obtained in the preparation of eonvallarin, as 
described at page 220, yields convallamarin by precipitation with tannic 
acid, as in the above process. 


Properties. White powder, with small crystals intermixed. Has a 
peculiar, persistent, bitter-sweet taste. 


4(3 C . 

At 100°. 

.... 53-91 .... 

YTalz. 
mean . 

. 53-71 

41 H. 


... S 59 .... 

. 8*30 

24 0. 

. 1S2 .... 

.... 37*50 ... 

. 37*93 

C 1G H 4f O-‘ ... 

. 512 .... 

... 100 00 ... 

. 100 00 


Decompositions. 1. Softens when warmed, and burns without 
residue at a stronger heat. — 2. By boiling with dilute acids, it is 
converted into convallamaretin and sugar: 

e-icpr-uon = c*TPD 16 + iC'-ETO 1 - -f 2HO (Walz). 

It forms sugar also with caustic potash . — 3. Gil of vitriol colours the 
solid substance brown ; the aqueous solution a fine violet, decolorised 
on addition of more water. — 4. Dissolves slowly, with slight yellow 
colour, in nitric acid of sp. gr. 1*54. 


Combinations. Convallamarin dissolves readily in water; in aqueous 
ammonia it dissolves without colour, and is left unchanged on evapo¬ 
ration. The aqueous solution does not affect most re-agents, but 
produces a white precipitate, becoming afterwards grey, with mer¬ 
curous nitrate , and a slight turbidity with chlorine - and iodine-water 
aqueous bichloride of platinum , and protosulphnte of iron. 

Readily soluble in alcohol, insoluble in ether. —Aqueous eonvalla- 
marin produces with solution of tannic acid , a white precipitate which 
soon becomes resinous. 


Convallamaretin, 

Walz. N. JahrJ). Pharm. 10, 147. 

Produced, together with sugar, by heating convallamarin with 
acids. 

Convallamarin is boiled with dilute sulphuric acid; the resin thereby 
separated, after washing with water, is dissolved in alcohol; and the 
solution is treated with animal charcoal, filtered, and left to evapo¬ 
rate. The yellowish-wliitc, indistinctly crystalline mass remaining 
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behind is treated with absolute ether, whereby a small quantity of 
admixed substances (derived probably from the convallamarin) is 
removed. 

Yellowish-white, crystalline powder, having a weak, resinous 
taste. 

Walz. 

mean. 

40 C . 240 59*40 59*89 

36 H. 36 8*91 8*99 

16 O. 128 31*69 31*12 

C^BW 18 . 404 100*00 100*00 

When heated above 100°, it melts, puffs up and burns. — Dissolves 
slowly in oil of vitriol, with reddish-brown colour, and is precipitated by 
water. — Forms with concentrated nitric acid , a yellow solution pre- 
cipitable by water. —Not altered by hydrochloi ic acid , caustic potash, or 
ammonia. 

Dissolves in alcohol , and is precipitated from the solution by water 
and ether . 


Primary Nucleus C 28 H 3S ; Oxygen-nucleus C 2R H 22 0 1G . 

Kinic Acid. 

C 2S H 22 0 2 = C 2S H 22 0 lf5 ,0 6 . 

More correctly C 14 H 12 G 12 = C 14 JI 12 0 s ,0 4 . 

Hofmann. CrelL Ann . 2, 314. 

Vauquelxn. Ann. Cldrn . 59, 162. 

Schrader. Perl. Jahrb. 14, 133. 

Berzelius. Belter . A nn. 1,436. 

Pelletier & Caventou. Ann. Chini. Plugs. 15, 340 ; Scliw. 2, 431. 

O. Henry & Plisson. J. Pharm . 13, 268; 15, 399 ; Ann. Chim. Phys . 

35, 165 ; Seine. 57, 89. — Ann. Chim. Phys. 47,427. 

Liebig. Fogg. 21, 1. — Ann. Pharm. 6, 14; Pogg. 29, 70. 

Baer. Ann. Chim. Phys. 51, 57; Ann. Pharm . 6, 1; Pogg. 29, 64. 

Woskressexsky, Ann. Pharm. 24, 257; Pharm. Centr. 1838, 827. 
Wackexrober. Pepert. 73, 145. 

Wohler. Ann. Pharm. 45, 354.— 51, 145 ; J. pr. Chon. 32, 417. 
Kremers. Ann. Pharm. 72, 92; Pharm. Centr . 1850, 181. 

O. Hesse. Ann. Pharm. 110, 194; abstr. Chem. Centr. 1859, 595 ; J. 
pr. Chem. 77, 376; Pep. Chim. pure 1, 419. — Ann. Pharm. 110, 
333 ; abstr. Chem. Centr. 1859, 631; J. pr. Chim . 77, 371; Pep. Chim. 
pure 1, 469.— Ann. Pharm. 112, 52; abstr. Chem. Centr. I860, 7; 
J. pr. Chem. 79, 315; Pep. Chim. pure 2, 32,— Ann. Pharm. 114, 
292 ; abstr. Chem. Centr. 1860, 377; Pep. Chim.pure 3,12. Collected 
Papers, also as Dissertation : TJnters. uber die CMnongruppe . 
Gottingen, 1860. 

Clemm. Ann. Pharm . 110, 345; Chem. Centr. 1859, 681 ; J. p?\ Chem. 
77, 371; Pep. Chun, pure 1, 469. 

Zwenger & Siebert. Ann. Pharm. 115, 108; abst. Chem. Centr. 1860, 
912; J . pr. Chem . 82, 246; Pep. Chim. pure 3, 73, — Ann. Pharm. 
Suppl. 1, 77. 
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Chinic acid. Quinic acid. Acide Jcinique. dinosaur e. — The substance 
previously recognised by Hermbstadt (Crell. Ckem. Ann. 1785, 2, 115), 
Deschamp, and others, as cinchona-salt, was shown by Hoffmann, an 
apothecary in Leer (1785), and Vauquelin, to be a compound of kinic 
acid and lime. 

^ ourceSt fo’ ue cinchona barks. — In Maracaibo cinchona-bark 

nC ^ ei * J ^ e £ ert ' 194); in China nova surinamemis (Hlasiwetz, 
Ann. Plica m. / 9, 144); contrary to tlie statement of Stenhouse {Ann. Pharm. 
54,100 ; Phil. Mag. J. 26, 198), who examined too small a quantity of the bark.— 
In the bilberry plant ( Vaccinium myrtillus) in coffee-beans to the amount 
of about *ths p. c. (Zwenger & Siebert; seexv., 504.) Probably, also, 
m the leaves of the coffee plant, and in the following portions of 
plants (Zwenger & Siebert) [inasmuch as Stenhouse {Phil. Mag. J. (4) 7, 
21; Ann. Pharm. 89, 244), obtained kmone (xi. 158) from these, as well as 
from coffee-beans, by distillation with sulphuric acid and oxide of manganese]] ; 
the leaves of Ilex aquifolmm and I.pctragnagensis, Ligustrum vulgar e, Hederci 
helix, Quercus robu?*, Q. Ilex, Ulmus campestris, Fraxinus excelsior, and 
Cyclopia latifolia .— The erieaceous plants, Calluna vulgaris , Pyrola 
vmbellcita , Rhododendron ferrugineiun , and Arbutus Uva UrJ, vield, by 
dry distillation, ericinone (Ulotli. Ann. Pharm. HI. 22*2) [identical with, 
hyclrokinone (Hesse)[, derived probably from kinic acid (Zwenger) 
(see decomposition by dry distillation); in the case of Arbutus, probably 
from arbutin (xv. 419) (Kr.). — Not in the albumum of the fir-tree, as was 
formerly supposed by Berzelius (Wohler, Ann. Pharm. 52, 142 ; Stenhouse). 

Preparation of Rinate of Lime. — A. From Cinchona bculz. 1. The 
liquid obtained by precipitating the sulphuric acid extract with milk of 
lime in the preparation of quinine, is evaporated to a syrup, decanted 
from sulphate of lime, and evaporated over the water-bath to a soft 
extract; this is boiled two or three times with alcohol, and the residue 
is dissolved in a small quantity of water: the solution, after standing 
for some days, solidifies to a crystalline mass, which is strongly pressed 
and purified by re-crystallisation. The mother-liquor yields a further 
quantity of the salt (Henry & Plisson). Or the filtrate from the bases 
precipitated by lime (hydrate of alumina, according to Berzelius), may 
be digested with animal charcoal or hydrated oxide of lead, and evapo¬ 
rated (after removing the dissolved lead by means of hydrosulphuric 
acid) till crystallisation commences (Henry & Plisson). — 2. A decoc¬ 
tion of cinchona-bark in water containing sulphuric acid, is filtered 
whilst hot, and to the filtrate freshly precipitated oxide of lead is 
gradually added until the liquid becomes neutral, and is no longer red, 
but of a pale-yellow colour. (If too little oxide be added, colouring 
matter remains in solution ; if too much, basic kinate of lead is thrown 
down). The filtrate is freed from lead by hydrosulphuric acid and 
filtered; milk of lime is then added to precipitate the quinine and 
cinchonine; and the filtered liquid is evaporated to a syrup, which 
yields, on cooling, a crystalline mass of kinate of lime (Henry & 
Plisson). — The deposit frequently found in extract of cinchona is 
impure kinate of lime ; it may be obtained in crystals by precipitating 
an aqueous solution with neutral acetate of lead, removing the excess 
of lead by hydrosulphuric acid, and evaporating (Oenicke, Pharm. Centr. 
1838, 158). 

B. From the Bilberry plant The fresh plant, collected in May, is 
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boiled in water, with addition of quick-lime; the decoction is evapo¬ 
rated, and the kinate of lime thrown down by alcohol. The glutinous 
precipitate, dissolved in water containing acetic acid, is freed from 
colouring matter by addition of neutral acetate of lead, then filtered, 
and the filtrate (freed from lead) is evaporated to a syrup, from which 
the kinate of lime crystallises after some days (Zwenger). 

C . From Coffee-beans. The thoroughly dried (or roasted) and 
coarsely powdered beans are boiled repeatedly in water; the decoction, 
after being mixed with milk of lime, is concentrated, first over an open 
fire, and later, after filtration, on a water-bath, to a syrup; twice its 
volume of alcohol is then added, and the precipitate thereby formed is 
separated, after 24 hours, from the solution, which contains caffein. 
The precipitate is washed with alcohol, pressed, and dissolved in hot 
water. The filtered solution is slightly acidified with acetic acid and pre¬ 
cipitated with neutral acetate of lead, whereby tannate of lead and other 
substances are thrown down ; and after separating these by filtration, 
the kinic acid is precipitated with basic acetate of lead. The lead-salt 
thus obtained, after being washed and decomposed under water with 
hydro sulphuric acid, yields aqueous kinic acid, which is converted into 
the lime-salt by neutralisation with carbonate of lime (Zwenger & 
Siebert). 

The kinate of lime is purified by repeated crystallisation, or by 
precipitating it with alcohol of 36° B. and dissolving in alcohol of 
18° B. 

Separation of the acid from the lime-salt . 1. A solution of the lime-salt 
in water is decomposed by an exactly equivalent quantity of oxalic 
acid, filtered from the oxalate of lime, and evaporated to crystallisation 
(Yauquelin). Hesse employs a slight excess of oxalic acid, which he removes from 
the filtrate by means of neutral acetate of lead ; the excess of lead is then removed 
by hydrosulpiiuric acid.*— 2. An aqueous solution of the salt is precipitated 
by basic acetate of lead; the washed precipitate, suspended in water, 
is then decomposed by hydrosulpiiuric acid, and the solution is filtered 
and evaporated (Berzelius). — 8. The lime-salt is decomposed by an 
aqueous or alcoholic solution of sulphuric acid. 

Properties . — Large, hard, transparent, colourless, tabular crystals, 
belonging to the oblique prismatic system, with characteristic hemi- 
morphism on the right side of the horizontal axis. — (Big. 88) u : u = 
146° 8 f ; i : u = 125° 75' (Woskresensky). Rnop distinguishes the 
following forms: 1. (Fig. 81), the right edge u : u being perpendicu¬ 
larly truncated by a face t (Fig. 82); u : 132° 20' and 47° 40'; i : u 

= 1*27° 20' and 52° 40'.— 2. The same, -with truncation of the lower 
front and upper back edges, n : i, by 4 octahedral faces O'; O': f = 
112° 12' (obs.) = 112° 5' (calc.); O':* = 121° 20' (obs.) = 120° 30' 
(calc.) — 8. The same, but with truncations by O' occurring on the 
right side side only; between *; t on the right above and below, there 
are two truncations a (Fig. 85) and /3, between a and t; a: i= 154° 
nearly (obs.) = 154° 25' (calc.) cc : a = 128° nearly (obs.) = 128° 50' 
(calc.); /? : i 108° 40'. — 4. The same combination, but with the octa¬ 
hedral faces as in 2. — 5. The left w-faces, right jf-face, and the two 
octahedral faces of 8. — 6. Four w-faces, an {-face, m -face (Fig. 84), 
/3-face above and below, and the two octahedral faces of 3. — 7. The 
left «-faces, right t-face, right /3-faces above and below, the two octa- 
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hedral faces of 3, and an 2 -face. — 8. The left w-face and the two 
octahedral faces O' of 3. —9. The crystals prepared by Zwenger from 
the bilberry plant exhibit the faces i and w, on the left the a-faces 
above and below, on the right the two O' faces of 3 ; also t, j3, a. — 
The character of the crystals is either prismatic by predominance of u, 
or tabular from predominance of i; mostly, however, rhombo-sphenoidal 
(Ad. Knop, Ann. Pharm. 119, 328). 

Sp. gr. 1*637 at 8*5° (Henry k Plisson). Does not lose weight at 
100°. Melts, with loss of water (see below), at 161*6° (corrected) (Hesse, 
Zwenger & Siebert), at 155° (Woskressensky); becomes sort and 
sticky at a little over 100°, and melts at 140° (Clemm). Solidifies, on 
cooling, to a hard, amorphous mass. Molecular rotatory power to the 
left; greater in a solution prepared 4 with cold than in one prepared with 
hot water; least of all in a solution of the fused acid (Hesse). 

Liebig. Woskres- Hesse. 

Crystals. sensky. 

14 C .‘ 84 . 43*75 . 43*51 . 43*50 . 43*8 

12 H. 12 . 6*25 . 6*30 . 6*28 . 6*1 

12 O . 96 .. 50*00 .. .. 5019 . 50*22 . . 50*1 

Ci*EPQU . 192 . 100 00 . 100*00 . 100*00 . 100*0 



Clemm. 

Zwenger. 

a. 

Siebert. 

b. 

c . 

. 43*38 .... 

. 43*51 . 

... 43*50 

H . 

. 6*51 ... 

. 6- 55 . 

... 6*45 

O . 

. 50*11 .... 

. 49*94 .... 

... 50*05 


100*00 ... 100*00 . 100*00 


The analyses are given in mean numbers: a was obtained from coffee-beans, b 
from tbe bilberry plant (Zwenger & Siebert). — Henry & Plisson (J*. Pharm. 
15, 395) found 10 p. c. carbon less; Baup, wlio found 47*62 p. c. C. and 5 82 H. 
may, according to Hesse, have analysed kinide. — Liebig first gave tbe correct 
formula {Ann. Pharm. 27, 259) ; G-erhardt {Trade 3, 132) and others doubled it to 
O^H-Q- 2 4 * 2 aq., regarding tbe acid as bibasic, and supposing tbe presence of water 
of crystallisation in it and in tbe silver-salt; Hesse and Clemm contradicted 
G-erbardt’s view, and confirmed tbe correctness of Liebig’s formula. 

Decompositions .—1. Kinic acid heated to 220—225° (becoming brown 
in the latter case, loses water and is converted into kinide : 

C u Hi-0 12 = CWHTOM + 2HO (Hesse). 

The evolution of water begins at 155°, and amounts to between 
4*7 and 5*2 p. c. (Woskressensky). At about 165° the acid evolves 
10 p. c. water, without attaining a constant weight; at 220° the 
loss amounts to more than 13 p. C. (Hesse). Clemm’s acid became brown 
between 160° and 170° and decomposed, giving off bubbles, probably, according 

to Hesse, because it still contained sulphuric acid- Kinie acid, which has 

been heated over 200°, contains small quantities of carbohydrokinonic 
acid, recognisable by means of sesquicliloride of iron (Hesse). 

2. Subjected to dry distillation , in a retort, kinic acid melts, boils, 
and at about 280° becomes brown, giving off water and a gas which 
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burns with pale-blue flame. When more strongly heated it yields a 
sublimate of yellowish prisms, which melt and condense to an oily 
distillate containing hydrokinone (xi. 161), benzoic and carbolic acids, 
benzol, and salicylous acid (Carbohydrokinonic acid ? Kr.) The black-brown 
residue swells up strongly at last (Wohler). Formation of hytkokmone: 

014 H 12QU = C 12 H f 0 4 + 2CO + 6HO. 

Tlie crystals of the distillate, separated from the oily portion, form Pelletier & 
CeTeuton’s pyroJdnic add. — The salts of kinic acid yield, by dry distilla¬ 
tion, formic acid and a sublimate of kinone (xi. 158) (Woskressensky). 
By the dry distillation of kinic acid, sometimes hydrokinone, sometimes 
ericinone (C 24 H 12 0 9 ), is formed, according as the acid is in combination 
with bases or in the free state ; in the case of baryta- and lime-salts 
pyrocatechin (xi. 879) is also produced (Zwenger & Siebert).—Kinic 
acid, when quickly heated, burns with yellow flame, emitting the odour 
of burning tartaric acid (Wackenroder). 

4. A solution of kinic acid in aqueous phosphoric acid evolves large 
quantities of gas when concentrated, and on addition of water throws 
down a brown substance, whilst phosphohydrokinonic acid remains in 
solution (Hesse). Formation of phosphohyfookinonic acid : 

CW3P0 12 + P0 5 ,3H0 - C^H"0 5 5 P0 s + SCO + 8HO. 

A solution of the lime-salt, obtained by neutralising tlie acid with carbonate of lime, 
breaks up, on standing or -warming, into hydrokinone and phosphate of lime; on 
adding neutral acetate of lead to the solution, phosphohydrokinate of lead is produced, 
part of which separates as a white precipitate, the remainder being thrown down by 
ammonia as a pale-yellow precipitate. Both precipitates break up on drying, with 
liberation of kinone (Hesse). — 5. Kinic acid dissolves in moderately warm 
oil of vitriol , with evolution of carbonic oxide and formation of bisul- 
phohydroldnonic acid: 

C 14 H 52 0 12 + 4S0 3 = C D H 6 S 4 0 16 + 200 + 6H0. 

At about 100° sulphurous acid is also given off (Hesse). The solu¬ 
tion, which is colourless at first, becomes grass-green when heated, 
and lastly black (Henry & Plisson). Anhydrous sulphuric acid (and 
fuming oil of vitriol) also produces bisulphohydrokinonic acid, but car¬ 
bonises a large quantity of the kinic acid (Hesse). 

6. With Chlorine . On distilling kinic acid or kinate of copper with 
oxide of manganese, common salt, and dilute sulphuric acid, an acid 
liquid and a yellow crystalline distillate are obtained, the mixture in 
the retort swelling up violently at first, and evolving carbonic acid 
and a little chlorine. The distillate contains aqueous formic acid, 
chlorokiiione (xi. 185), bichlorokinone (xi. 188), terchlorokinone (xi. 
198), and chloranil, as well as peutachloracetone C 6 HC1 5 0 2 (xiii. 465, 
formerly known as n-oil). By boiling aqueous kinic acid with hydrochloric 
acid and chlorate of potash (the proportions being such that a constant 
evolution of chlorine and chlorous acid is maintained) chlorinated 
substitution-products of kinone are likewise formed at first; they 
distil over together with peutachloracetone, and by pouring back the 
distillate and continuing the boiling, may be converted into this latter 
substance. Products less rich in chlorine, derived from acetone, may 
also be obtained (Stadeler, Ann. Pkarm . 69,300, and 111, 293). Carbo- 
hy&rokinonie acid may be detected after the action of chlorate of potash and hydro- 
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chloric acid on a dilute solution of kinic acid (Hesse). — 7. Bromine , dropped 
into an aqueous solution of kinic acid, forms carbohydrokinonic acid. 
With pure kinic acid no gas is evolved, hut long pale-yellow needles 
at once make their appearance; they are insoluble in water, and 
amount to scarcely ^4-Q-th of the kinic acid employed (Hesse). 

8. Nitric acid converts kinic into oxalic acid; a peculiar acid being 
also formed at the beginning of the action (Henry k Plisson).— 
9. Kinic acid heated with oxide of manganese and dilute sulphuric acid 
yields kinone and carbonic acid ( Woskressensky). —10. Peroxide of 
lead % added to an aqueous solution of kinic acid, evolves carbonic acid 
and forms hydrokinone (Hesse). 

C I4 XP-0 D + 2Pb0 3 = C^O 4 + 2C0 3 + 6HO + 2PbO. 


Part of the kinic acid combines with the oxide of lead formed, 
and is then not decomposed, or is but slowly decomposed by boiling, with 
simultaneous formation of a basic salt (Hesse). —11. Kinic acid is not 
altered by boiling with an aqueous solution of bichromate of potash 
(Wackenroder). — 12. On boiling an aqueous solution of kinic acid 
with nitrate of silver and excess of caustic potash, metallic silver is 
reduced (Wackenroder). —13. Heated with aniline , it is converted 
into kinanilide (Hesse).—14. It is not altered by emulsin (Schoonbroodt, 
Par. Soc. Bull. 1, 107). 

Combinations. Kinic acid dissolves in 2y parts of water at 9°, and 
in a much smaller quantity of hot water (Henry k Plisson). The 
solution becomes mouldy on standing. A concentrated solution forms 
a thick, syrupy liquid. 

Kinic acid expels carbonic acid from its salts. It is monobasic 
(Hesse, Clemm). The general formula of its salts is C 14 H u M0 12 ; 
neither bi-acid nor double kinates are known (Henry & Plisson, Hesse, 
Clemm). The preparation of a bibarvtie salt, corresponding to neutral salicy¬ 
late of baryta (xn. 251), lias not been effected (Clemm). In the quadroplumbic 
salt, m the ferric salt, and in the bicuprie salt more than 1 at. hydrogen is re¬ 
placed by xnetal, in the last at least after drying ; Hesse regards it before drying as 
C 14 H 11 Cu0 12 ,Cu0,B[0 T 2 aq. — The salts of kinic acid are for the most part 
crystalhsable, and have a neutral reaction: with the exception of the 
basic lead-salt, they are soluble in water, but insoluble in alcohol 
stronger than 32° B. They are thrown down by strong alcohol in the 
form of glutinous precipitates. Their water of crystallisation is 
expelled with difficulty, being generally retained at 100°. Decomposition 
by heat, see aboye. — Kinic acid acts like tartaric acid in preventing the 
precipitation of metallic oxides by caustic potash (Hesse). 

Kinate of Ammonia. — A neutral solution of kinic acid in ammonia 
becomes acid on evaporation, even in a vacuum, from loss of ammonia, 
and does not leave a crystalline residue (Henry k Plisson). Ammonia, 
to which an excess of kinic acid has been added, is not precipitated by 
absolute alcohol, even on long standing (Wackenroder). Crystallised 
Kinic acid eyolves carbonic acid from carbonate of ammonia when triturated there¬ 
with, and forms a moist coherent mass, which, over the water-bath, gires off the excess 
of ammonia, and fuses to a neutral mass. This is probably the ammonia-salt 
(Clemm). 

Kinate of Potash . — A bitter gum, not crystallisable, even after 

Q 2 
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addition of free kinic acid (Henry & Plisson). Uncrystallisable syrup 
(Clcmm). The solution behaves towards alcohol like the ammonia-salt 
(Wackenrodcr). 

Innate of Soda. — Obtained by neutralising kinic acid with caustic 
soda, or with the carbonate. Crystallises slowly in fine, transparent, 
six-sided prisms (Henry & Plisson); in large, pearly white, rhombic 
prisms or tables (Clemm). Permanent in the air (Henry & Plisson). 
Not bitter (Baup). Docs not lose water of crystallisation at 160° 
(Henry & Plisson). Melts at 100° to a colourless liquid, with loss of 
water, but is not rendered anhydrous or decomposed, even at 190° 
(Clemm). Dissolves in •§■ part water at 15° (Baup), less freely in 
alcohol (Henry & Plisson). — Contains 4 at. water of crystallisation 
(Baup). 


C^IFO 11 . 

Crystals. 
. 183 . 

... 73-2 .... 

Clemm. 
mean . 

NaO . 

. 31 . 

... 12*4 .... 

. .. 12 31 

4IIO . 

. 36 .... 

... 14*4 .. 


C H H u Na0 12 ,4aq 

. 250 . 

... 100*0 ... 



Kinate of Baryta . — Aqueous kinic acid and kinate of potash arc 
not rendered turbid by baryta-water or chloride of barium, but after 
addition of alcohol, flocks are slowly formed in the liquid (Wackenrodcr). 
The neutral salt is obtained by saturating the acid with carbonate of 
baryta. It crystallises, by spontaneous evaporation of the alcoholic 
solution, in long, transparent octahedrons, which have a nauseous taste, 
and effloresce in the air (Henry & Plisson). It is obtained in dihexa¬ 
hedrons with G at. water of crystallisation, which do not effloresce in 
the air (Baup) ; as a partially crystallised mass (Clcmm). The anhy¬ 
drous salt contains 29*25 p. c. BaO (Henry & Plisson). (Calc. G^HTO 11 
BaO = 29*48 p. c. BaO. 

Clcmm. 

Crystals. mean. 

C^HW 1 . 183 . 58*37 . 

BaO . 76*5 24*40 24*17 

6HO. 54 17*23 .. 

C u H 11 Ba0 12 3 6aq. 313*5 . 100*00 


Kinate of Strontia. — a. With 10 at Water. -—Easily crystaiksable. 
Resembles the lime-salt, and is perhaps isomorphous therewith, but 
effloresces speedily in the air, losing 3 at. water, and becomes distinctly 
pearly. Dissolves in 2 parts water at 12°, and in a smaller quantity 
of hot water (Baup, Clemm). 


C^BW 1 . 183 

SrO . 51*8 

10 HO . 90 


C l4 H n SrO 12 jl0a.q. 324*8 


Clemm. 

mean. 

56*34 . 

15*95 . 16*02 

27*71 . 


100*00 


. k. With 15 at. Water. — Needles, which effloresce rapidly in the 
air. 

































KINIC ACID. 


229 


Clemm. 

mean. 

C u R u O n . 183 ....... 49-49 . 

SrO . 51-8 . 11-01 . 13-81 

15 HO . 135 . 36-50 . 

C^H 11 Sr0 13 ,l5aq . 369*8 . 100-00 

Kinate of Lime. —Occurs in cinchona-bark. —Lime-water does not 
precipitate aqueous kinic acid, even on boiling, and only after long 
standing when alcohol is added. Chloride of calcium precipitates the 
aqueous solutions of the alkaline kinates, only after adding alcohol 
and ammonia, and allowing the mixture to stand (Waekcnroder).— 
Kinate of lime in contact with a solution of lime in sugar-water does 
not form a basic salt; nor can any other than the mono-acid salt, with 
10 at. water, be obtained from a solution to which either alcoholic 
hydrochloric acid or an excess of kinic acid has been added (Hesse). 

With 10 at Water . Preparation (p. 224). Bhomboidal laminm of 78° and 
112°, frequently hexagonal, from having the two acute angles truncated 
(Baup). Very large transparent tables, which may be bent between 
the teeth, and are nearly tasteless (Vauquelin, Henry & Plisson). From 
acid solutions it is obtained in highly lustrous, concentric prisms 
(Hesse). 

When exposed for some days to dry air, it loses from 10 to 12 p, c. 
water (Liebig). It quickly loses 1 at. water in contact with the air, 
7 at. over oil of vitriol (Hesse). The larger crystals, when exposed to 
the air, acquire a nacreous lustre on the surface without efflorescing 
(Clemm). — The salt melts in its water of crystallisation when 
quickly heated to 100°, gives off the water completely at 120°, suffers 
no further diminution of weight at 180°, and does not turn |brown 
even at 200°. The dried salt heated to 215°, begins to melt and turns 
brown, with loss of 1*2 p. c., in consequence of some decomposition 
(Hesse). — It dissolves in 5 pts. of cold water (Vauquelin); in 6 pts. 
water at 16° (Baup) ; much more abundantly in hot water. It is 
insoluble in highly rectified spirit, but dissolves in spirit of 20 B. 
(Henry & Plisson). — Its aqueous solution turns the plane of polarisa¬ 
tion to the left (Hesse). 


14 C . 

Dried. 

. 84 ... 

.... 39-81 ... 

Hesse. 

. 39-8 .... 

Zwcnger & Siebert. 
a. b. 

.... 39-38 . 39-25 

11 H. 

. 11 .... 

.... 5-21 ... 

.... 5-1 .... 

. 5 15 . . 

. 5-34 

11 O. 

. 88 .... 

.... 43 71 ... 

. 41-7 .... 

.... 4186 ... 

.... 42-13 

CaO . 

. 28 .... 

... 13-27 ... 

. 13-1 .... 

.. 13 31 .. 

.... 13*28 

C 14 H n Ca0 12 . 

. 211 . 

... 100-00 .... 

.... 100 0 .... 

.... 100 00 ... 

..... 100 00 


a. From bribery leaves; b. From coffee, — Contains 13*3 p. c. lime (Henry & 
Plisson) ; 13*14 p, c. (Liebig). 


Crystals. Baup. Liebig, Hesse, Clemm. 


OTBTO 11 . 183 .... 60-8 

CaO . 28 .... 9*3 .... 9'38 .... 9*18 .... 9*33 .... 9*17 

10HO. 90 .... 29*9 .... 29*56 .... 28*81 .... 29*77 


C 14 H n Ca0 12 jlOaq. 301 .... 100*0 

Tlie salt obtained from bilberry leaves contained 29*98 p. c., tliat from coffee 
29*81 p. c. water (Zwenger & Siebert). 
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Kinate of Magnesia. —White noodles, which give off their water of 
crystallisation at 100°, without melting, either at that temperature or 
when burnt (Clemm). Permanent in the air; very soluble in water 
(Henry & Plisson). 


c^npo 11 . 

. 183 .... 

.... 71-21 .... 

Clemm. 

MgO . 

. 20 .... 

.... 7-78 ... 

.. . 7-80 

6IXO . 

. 54 .... 

.... 21-01 .. 

. ... 20-G5 


C 14 H n MgO i2 ,6aq.. 257 . 100*00 

Hydrate of alumina does not appear to unite with kinic acid. — The kinates do 
not precipitate the salts of chromium or uranium (Vanquelin, Pelletier & Cayentou). 

Kinate of Manganese. — The alkaline kinates do not precipitate manganese-sails. 
Pale rose-coloured crystalline crusts, which are unalterable at 180°, 
and do not melt when burnt. — Soluble in about 200 pts. of cold water 


(Clemm). 



Clemm. 

C^nVMnO 11 . 

.... 183*0 .... 

. 83*73 ... 


MnO. 

.... 35*6 ... 

... 16*29 .. 

. 10-17 

C 14 H n Mn0 12 . 

.... 218*6 ... 

. 100*00 ... 



Kinate of Zinc . — On precipitating the lime-salt with sulphate of 
zinc, and evaporating the filtrate, dirty white laminae and small 
crystalline needles separate out (Ilenry & Plisson). — White crusts 
permanent at 180°, and not melting when burnt (Clemm). Very 
soluble in water (Ilenry & Plisson). 


Zvvenger & Sicbert. Ilenry & Clemm. 

a. b. Plisson. 


14 C . 

.... 84*0 . 

... 37-56 . 

... 37*25 




11 H... 

.... 11*0 . 

... 4*91 . 

... 5 13 




11 0. 

.... 88*0 . 

... 39*38 . 

... 39*18 




ZnG. 

.... 40*6 

... 18*15 

... 18*14 . 

... 18*10 . 

... 17-70 . 

... 17*95 

C^BVZnO 12 .... 

.... 223*6 . 

... 100*00 . 

... 100-00 





a. Prom bilberry-leaves, b. Prom colTco. 


Kinate of Cadmium . — Resembles the zinc-salt in appearance and 
when heated. Dissolves in about 253 pts. cold water (Clemm). 

Clemm. 

C 14 H n O n . 183 . 74*09 . 

CdO . 64, . 25 91 . 25*97 

C 14 H u Cd0 12 .217 . 100*00 . 

Kinate of Lead. —Neutral acetate of lead does not precipitate 
kinic acid in aqueous solution, or combined with alkalis, except on 
addition of ammonia. Basic acetate of lead, added to a concentrated 
aqueous or alcoholic solution of kinic acid, throws down a copious white 
precipitate, which is easily soluble in the basic acetate and in water, 
and becomes crystalline and pearly on standing (Waekenroder), 

a. Quadrobasic. Precipitated by basic acetate of lead from kinate of lime 
(Pelletier & Caventou), An excess of the precipitant dissolves the precipitate: hence 
it is better not to precipitate completely (Banp). — Tile boiling solution of the 
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mono-acicl salt is precipitated by ammonia, and the precipitate is 
quickly washed with boiling water, being protected at the. same time 
from the action of carbonic # acid (Woskressensky). It easily absorbs 
carbonic acid from the air. When heated, it gives off water, without 
suffering any further alteration at 200°. It dissolves in acetic and 


other acids. 

at 200°. 


Woskressensky. 

14 C . 

. 84 . 

.... 13*91 .... 

. 13*53 . 14*93 

8 H. 

. 8 . 

... 132 ... 

.... 1*25 . 1*49 

8 O. 

. 64 .... 

.... 10-59 ... 

. 11*86 

4 PbO . 

. 448 .... 

. .. 74-18 ... 

. 73*36 

CWO'2. 

. 604 . 

.... 100*00 .... 

. 100*00 


Contains 72*73 lead-oxide (Baup), 72*52 p. c. (Liebig). — Eeichardt (Chem. 
JBestancltJi. der Chinarinden JBrauuseliw. 1855), mentions a salt containing 69*34 p.c. 
PbO at 100°. 

b. Mono-basic. — The solution of hydrate of lead in aqueous kinic 
acid solidifies to an acicular crystalline mass when evaporated on the 
water-bath (Henry & Plisson). The mother-liquor evaporated to a 
syrup yields needles, which, after drying in moderately warm air, 
contain 2 at. water of crystallisation (Baup). Permanent in the air, 
and has a sweet taste. Dissolves easily in water, also in alcohol of 
32 ° B. (Henry & Plisson). 

At 100°. Henry & Plisson. 

C ,4 H n O u . 183 62-06 . 

PbO . 112 37-94 . 37-48 

C !4 H u Pb0 12 .295 . 100-00 . 


AcetoHnate of Lead. — When aqueous to'nic acid is boiled with a 
large excess of neutral acetate of lead, and the filtrate, evaporated to 
a syrup, is mixed with alcohol, distinct crystals shoot out, containing 
acetic as well as kinic acid (Woskressensky). 


Feme Kmate . —* Kinic acid protects ferric salts from precipitation 
by alkalis (Pose). Aqueous kinic acid is not coloured by ferric hydro- 
chlorate (Hesse). The pale yellow solution mixed with ferric hydro¬ 
chlorate assumes a deeper yellow colour, becoming dark-red on boiling, 
with formation of ferrous hydrochlorate (Wackenroder). — The reel- 
brown solution of ferric hydrate in aqueous kinic acid, leaves when 
evaporated a semi-crystalline, very astringent mass, which docs not 
become moist on exposure to the air, but is very soluble in water 
(Henry & Plisson). 


Bi-acid (basic ).—Obtained accidentally on quickly evaporating a solu¬ 
tion containing kinates and ferric hydrochlorate. Microscopic laminae 
having the colour of chromic oxide, soluble in hydrochloric acid. Gives 
off water over oil of vitriol, then no more at i00 o , hut decomposes at 
170° (Hesse). 



at 100°. 


Hesse. 

28 C. 

. 168 ..... 

... 38*44 ... 

..... 38*0 

21 H . 

. 21 . 

... 4*82 ... 

..... 4*8 

2 Pe .. 

. 56 . 

... 12*82 ... 

. 12*4 

24 O . 

. 192 . 

... 43*92 ... 

. 44*8 

2C 14 H 10 O 10 ) HO,Fe-O 3 .... 

. 437 . 

.... 100*00 ... 

. 100*0 
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Kinate of Cobalt . — Separates from the fine dark-red solution, after 
it has been left for several days to dry up to a syrup, and then diluted 
with water, in small red nodules, which quickly effloresce and assume 
a lighter colour. After drying- over oil of vitriol, or in the air, it gives 
off 5 at. water at 150°, and becomes reddish blue. Does not melt when 
burnt (Clemm). 



Bfflorsred. 


Clemm. 

o«n»o« . 

. 1830 . 

. 68*93 


CoO . 

. 37-5 

. 14-17 

. 14*08 

5iro . 

. 45-0 

. 16-96 

. 16-97 

C“H u Co0 12 3 5HO 


. 100*00 


Kinate of Kiclcel. — 

The dark green 

solution yields, with difficulty, 

crystalline nodules, which quickly effloresce in the 
lighter colour. Docs not melt when burnt (Clemm). 

air, and assume a 


Air-dried. 

Clemm. 

(AfnTO 11 . 

. 183*0 

. 68*90 


NiO . 

. 37-G , 

. lli-16 

. 1P21 

5HO . 

. 45*0 

. 16*9 1 


0 H H u N i0 12 ,5I10 

. 265*6 

. 100*00 



Kinates of Copper . — The aqueous solutions of alkaline kinates do 
not precipitate copper-salts (Vauquclin; Pelletier & Caventou); but on 
addition of potash-ley, a bluish green precipitate is formed (Wackcn- 
roder), which dissolves in excess of alkali (Liebig). 

a. Bibasic. — 1. Aqueous kinate of baryta is decomposed by a not 
quite equivalent quantity of cupric sulphate, and a few drops of baryta- 
water are added to the clear filtrate, which then, on standing or 
evaporating, deposits regular crystals (Liebig). —2. Aqueous kinic acid 
is boiled with excess of cupric hydrate (Baup), and the Filtrate is pre¬ 
cipitated with ether-alcohol (Zwenger & Siebert). In this mode of prepa¬ 
ration it is difiicult to separate the sparingly soluble salt from the excess of cupric 
hydrate (Liebig). — 3. The salt is likewise formed in small quantity, with 
evolution of acetic acid, on evaporating a solution of kinate of lime 
with cupric acetate (Baup, Liebig). Over oil of vitriol it gives off 
only its adhering water (Kremcrs), amounting to between 1 and 2*5 
p. c. (Hesse). Between 100 and 120°, it gives off A at. water of 
crystallisation (Liebig), and decomposes at a temperature above 140° 
(Kremers). — Dissolves in 1150 to 1200 pts. water at 13° (Baup). 


Woskres- Kromors. IIosso. Zwenger & 
sensky. Siebort. 

Crystals. mean. mean. mean . 


14 C .. 

. 84*0 

.. 29*03 ... 

.. 28-17 .... 

28*83 

.... 28-85 .. 

.. 28‘84 

14 H . 

.. 14*0 ... 

4.83 .. 

.. 4*85 .... 

4-95 

.... 5*00 .. 

.. 5-05 

14 O . 

. 112*0 ... 

38*71 ... 

.. 40-51 .... 

38*80 

.... 38*90 .. 

.. 38*69 

2 CuO . 

. 79-4 ... 

.. 27-43 .. 

.. 26-47 .... 

27*42 

.... 27-25 .. 

.. 27-43 

C 14 H 10 Cu 2 O 12 , 

2aq... 289-4 .. 

.. 100*00 .. 

.. 100*00 .... 

100*00 

.... 100*00 .. 

. 10000 

Or; 



Crystals. 




C 14 H 10 O 10 .... 


. 174-0 


60-14 



2CnO. 




27-43 



4HO . 


. 36*0 


12-43 



C l4 H 10 Cu 2 O 12 ,4aq . 

. 289*4 


100-00 
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Baup. 

Liebig. 

Kremers. 

Hesse. 

Zwenger & 






Siebert. 

C 14 H 10 O 10 . 

2CuO. 

. 27*59 . 

.... 47-63 




mo . 


.... 12-83 

.... 12-85 .. 

.. 12.25 

.... 12.43 


C 14 H 20 0u 2 O 12 ,4aq .... 


Dried. 



at 150. 

14 C . 

.... 84*0 ... 

. 33-15 ... 

. 32*38 

10 H. 

.... 10-0 ... 

. 3*94 ... 

. 3*94 

10 0 . 

.... 80-0 ... 

.. .. 31-57 ... 

. 32*56 

2 CuO. 

.... 79-4 ..., 

. 31-34 .. 

. ... 31*12 

CKH^WO’ 2 . 

.... 253*4 ... 

. 100*00 ... 

.... 100*00 


b. Mono-acid. — Obtained by mixing aqueous kinic acid, in excess, 
with hydrate or carbonate of copper, and cooling the resulting 
solution, or leaving it to evaporate. Any portion of green basic 
salt that may be precipitated at the same time, is removed, and the 
neutral salt is crystallised from water containing kinic acid. — Pale 
blue laminm or needles, which contain 5 at. "water of crystallisation, 
and give off -| of it in contact with the air. The salt dissolves in 
about 3 pts. of cold water; the solution decomposes on standing, and 
more quickly when heated, w T ith separation of a basic salt (Baup). 
Henry & Plisson describe green, easily soluble needles, containing 17*5 p. c. CuO, at 
100°, which, perhaps belong to this place (C 14 H n Cu0 12 — 17*92 p. c. CuO). 

Mercuric Kinate. — Aqueous kinic acid, either free or neutralised 
with acids, does not precipitate either mercuric or mercurous salts 
(Vauquelin, Wackenroder). The solution of mercuric oxide in the 
aqueous acid does not crystallise, but deposits a reddish-yellow powder 
when heated (Henry & Plisson). 

Kinate of Silver . — The alkaline kinates do not precipitate silver- 
salts (Vauquelin; Pelletier & Caventou) The mixture of aqueous 
kinic acid, or a kinate, with nitrate of silver, quickly turns black, from 
separation of metal (Woskressensky).—To prepare the salt, aqueous 
kinic acid is digested with recently precipitated carbonate of silver, 
and the liquid, which has become neutral, is evaporated in vacuo with¬ 
out exposure to light (Woskressensky). White, spherical nodules, 
which quickly blacken when exposed to light (Baup). Does not lose 
weight at 100° (Hesse). Melts when heated (Olcmm). Easily soluble 
in water, less soluble in alcohol (Henry & Plisson). 





Woskres- 

Hesse. 

Clemm. 




sensky. 




Crystals. 


mean . 



14 0... 

. 84 ... 

28*09 

... 28*31 ... 

28*2 .. 

.. 27-67 

11 H. 

. 11 ... 

3*67 

... 3*75 ... 

3*7 .. 

.. 3*80 

Ag. 

. 108 ... 

. 36*12 . 

... 36*03 ... 

. 35*7 .. 

.. 36*13 

12 O. 

. 96 ... 

. 32*12 . 

... 31*91 ... 

. 32*4 .. 

.. 32*40 

C 14 H H Ag0 12 ...... 

. 299 ... 

. 100*00 . 

... 100*00 ... 

. 100*0 .. 

.. 100*00 


The silver-salt obtained from, bilberry leaves contains 36*10 p. e., that from 
coffee 36*27 p. c., silver (Zwenger & Siebert). 

Alkaline kinates do not precipitate gold-salts (Vauquelin j Pelletier & Caventon). 
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Kinic acid does not unite with urea (Illasiwetz, Wien. Akad. Per. 
20. 207). It dissolves in dilute alcohol more abundantly than in alco¬ 
hol of 94 p. c., and is nearly insoluble in ether (Waekenrodcr). 

Further Combinations. — With quinine and cinchonine. 


Kinide. 

C u II 10 O 10 . 


0. Hesse. Ann. Pharm . 110, 335. 

Formation . By heating kinic acid (p. 225). 

Preparation . Kinic acid is heated in an air-bath to between 220° 
and 250° ; the brown mass is dissolved in boiling alcohol; the brown 
viscid substance which separates on cooling is removed; and the 
crystals which separate on spontaneous evaporation arc recry si alii sed 
from water. 

Small crystals resembling sal-ammoniac, which, in presence of 
certain bases, take up water and are converted into salts of kinic 
acid — Reaction acid. — Easily soluble in water whether cold or hot, 
sparingly in dilute alcohol . No coloration with ferric chloride. 





Hesso. 


at 100°* 


mean. 

14 C . 

... 84 . 

... 48*28 .... 

. 48*50 

10 H. 

. 10 . 

... 5-75 . , 

. 5-95 

10 O. 

. 80 . 

... 45-97 ... 

.... 45-55 


CWHiooio . 171 . 100-00 . 100-00 


Conjugated Compounds of Kinic Add . 

Kinate of Ethyl. 

C 18 H 16 0 12 = C u II u 0 u ,C 4 H 5 0. 

Hesse, loc. cit . 

Kinic ether. Chinasaure Aether. Chinminesler. 

Obtained by heating kinate of silver with iodide of ethyl. The 
excess of iodide of ethyl is drawn off, and the residue is exhausted 
with absolute alcohol and evaporated. 

Yellow syrup, viscid at mean temperature, mobile at 50°, having a 
hitter taste and aromatic odour. 

In vacuo. 


18 C . 

. 108 .... 

. 49-09 .... 

. 48-8 

16 H ... 

. 16 „, 

. 7-27 .... 

. 7*5 

12 O .. 

. .. 96 ... 

. 43-64 ... 

. 43-7 

C 14 H 1I O u ,C 4 H s O. 

. 220 ... 

. 100-00 ... 

. 100*0 
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Appears to distil without decomposition between 240° and 250° in 
a stream of carbonic acid; but a larger portion of it is decomposed, 
with intumescence, at a temperature a little above 100°. — When 
heated on platinum-foil, it volatilises at first with a white flame, and 
finally burns away with a blight flame. — Slowly decomposed by 
water. 

Easily soluble in water and in alcohol; less soluble in ether. 


Kinanilide. 

C 26 NH 17 0 10 = C u H u (C 12 NH 6 )0 10 . 


Hesse, loc. cit . 

When kinic acid is heated to 180° with excess of aniline, water 
and aniline are volatilised, and a residue is left which solidifies on 
cooling. From this substance ether dissolves unaltered aniline, and 
the remainder, dissolved in ether-alcohol, yields the anilide. 

The small, white, silky needles which separate on cooling and 
evaporation, give off, when heated to 90°, after drying over oil of 
vitriol, from 6*4 to 6*6 p. c. water (2 at. = 6 32 HO)> melt when further 
heated to 174° (corrected), and solidify in the laminar form. Neutral. 
Decomposes above 240° without subliming. — Dissolves easily in water 
and alcohol, sparingly in ether. 


26 O . 

N . 

19 H . 

12 O . 

Cri/stals. 

. 156 . 

. 14 . 

. 19 . 

. 96 .... 

... 54*74 ... 

... 4*91 ... 

... 6*66 ... 

.. 33 69 ... 

Hesse. 

.... 6*7 

C £6 NH 17 O 10 ,2HO . 

. 285 . 

... 100 00 



At 90°. 


Hesse. 

26 C . 

. 156 . 

... 58*42 ... 

. 58*5 

N . 

. 14 . 

... 5*21 ... 


17 H . 

. 17 .... 

... 6*33 ... 

6*5 

10 O . 

. 80 . 

... 30 01 ... 


OTOT'O 10 . 

. 267 . 

... 100*00 ... 



Appendix to vol. xi, p. 164. 

1. Carbohydrokinonic Acid. 

C h H 6Q 8 _ C 12 H 6 0 4 ,2C0 2 . 

O. Hesse (1859). Ann. Pharm. 112, 52; 114, 292; Untersuchmigen 
uber , die Ghinongruppe, Gottingen, 1860.— Ann. Pharm. 122, 221. 

E. Lautemaot. Ann. Pharm. 120, 815. 

Formation . 1 . By the action of bromine on aqueous kinic acid 

(p. 227). — 2. By heating kinic acid above 200°; by the action of 
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chlorate of potash and hydrochloric acid on dilute aqueous kinic acid, 
or of peroxide of manganese and sulphuric acid on aqueous kinate of 
lime, small quantities of carbohydrokinonic acid are formed, recognisa¬ 
ble by ferric hydrochlorate (Hesse). 

Preparation , Bromine is added to aqueous kinic acid by portions 
of 10 drops each, till a portion of it remains undissolved, even after 
the liquid has been frequently agitated and left to stand for 12 hours. 
The solution is then decanted from the undissolved bromine, diluted, 
filtered, and mixed with carbonate of lead, as long as a brisk evolution 
of gas is thereby set up, and bromide of lead produced. The filtrate, 
evaporated to a thick syrup on the water-bath, and shaken up with 
about 5 vol. ether, yields to this liquid carbohydrokinonic acid, which, 
after the ether has been distilled off, remains as a brown crystalline 
residue. It is purified by re-crystallisation from water containing 
hydrochloric acid, with help of animal charcoal. — Or the solution, 
treated with bromine and filtered, is mixed with carbonate of lead, 
till this salt begins to take up organic substances; the filtrate is 
precipitated with solution of neutral acetate of lead, and then, after 
this precipitate has been collected, a further precipitate is obtained by 
addition of ammonia. By decomposing the precipitates suspended in 
water with hydrosulphuric acid, then boiling up and diluting the 
filtrate, carbohydrokinonic acid is obtained from the first precipitate. 
The acid obtained from the second lead-precipitate still retains unaltered 
kinic acid, from which it may be separated by ether (Hesse). 

Properties. The crystallised acid is obtained anhydrous by heating 
to 100° (vid.ivf). Melts at 207° (corrected) with partial decomposition, 
and solidifies in the radio-crystalline form between 1G0° and 170° 
(Hesse). When cautiously heated, it sublimes with partial decompo¬ 
sition (Lautemann). — Tastes sour, and at the same time bitter. 
Reddens litmus (Hesse). 





Hesse. 


at 100°. 


mean . 

14 C . 

. 84 . 

.... 54*54 ... 

. 54*05 

6 H. 

. 6 ... . 

.... 3*90 

. 3*95 

8 O . 

. 64 . 

... 41*56 .... 

. 42*00 

C 14 H 5 O a . 

. 151 . 

.... 100*00 ... 

. 100*00 


Tlie following acids give reactions very similar to those of carbohydrokinonic acid. 
— 1 . Morintannic acid (xv, 473) and Morin (xv, 477), which, according to Hlasiwetz’s 
formula (xv, 474) are isomeric with carbohydrokinonic acid. — 2. Deuterocatechiiic 
add (C 16 H 8 0 8 ) and Tricateclmic acid (C 18 H 10 O 8 ). These two acids are supposed by 
Strecker {Ann. Pharm. 118, 280) to exist in catechu, inasmuch as he regarded the 
compound described as pyrocateehin (xi, 379), first as the one, then as the other of 
these acids, and, finally, as a mixture of the two. — 3. Protocatechuic acid. This acid, 
according to Lautemann {Ann. Pharm. 120, 315), must be regarded as identical with 
carbohydrokinonic acid, since the latter acid, when heated with pumice, is capable of 
yielding pyrocateehin (vid. inf.). But, according to Hesse {Ann. Pharm. 122, 221), 
the two acids react differently with cupric tartrate, and must, therefore be regarded 
as only isomeric. — 4. Oxysalicylie acid. With regard to this acid, Lautemann {Ann. 
Pharm. 120, 316), thinks it probable that it may be capable of passing into carbo- 
hydrokinonieacid (or the latter into oxysalicylie acid). The acids 3 and 4 are here 
described as an Appendix to Carbohydrokinonic acid. 

Decompositions . 1. Carbohydrokinonic acid is resolved by fusion, 
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and with great facility when heated to 240°, into carbonic acid and 
hydrokinone (xi, 161): 

CKEIW - C 18 H 6 0 4 + 2C0 2 (Hesse). 

When it is heated with pumice, pyrocatechin is obtained, instead of 
hydrokinone, the former being apparently capable of passing, under 
circumstances not exactly known, into hydrokinone (Lautemann, Ann. 
Pharm. 120, 316). — It is not altered by boiling dilute nitric add; the 
concentrated acid converts it, with rise of temperature and evolution 
of nitrous acid, into oxalic acid, together with a trace of a yellow sub¬ 
stance. — 3. Anhydrous sulphuric acid dissolves it, without evolution of 
gas, forming a blue liquid, brownish by reflected light. No conjugated 
sulphuric acid can be obtained from this solution.—In oil of vitriol , 
carbohydrokinonic acid dissolves slowly, and chars when heated. — 
4. Bromine dissolves slowly in the aqueous acid, with evolution of gas. 
—5. Aqueous carbohydrokinonic acid in contact with bicarbonate of 
lime and air, acquires a dark, nearly black colour, and deposits a black 
precipitate, which effervesces with acids (Hesse). — 6. From cupric 
hydrate and potassio-cupric tartrate aqueous carbohydrokinonic acid 
separates cuprous oxide ; from mercuric and silver-salts it separates the 
metal. Dilute aqueous carbohydrokinonic acid mixed at 8° or 10°, with 
neutral solution of nitrate of silver, becomes dark-coloured in a 
quarter of an hour, even in the dark, and in three hours separates 
metallic silver (Hesse). According to Lautemann (Ann. Pharm. 120, 
317), aqueous carbohydrokinonic acid reduces nitrate of silver when 
heated, but not in the cold. 

Combinations. With Water. — Bihydrated Carbohydrokinonic acid. 
—Furcate groups of needles, also rhombic laminae or granular crystals. 
Dimorphous. The granular crystals are distorted twins, belonging to the oblique 
prismatic system. The terminations of the right prismatic needles could not he 
observed ; they are rhombic prisms, having the acute edges perpendicularly truncated. 
Cleavable at right angles to the prismatic faces (Hesse). — Heated to 85°—100°, 
it gives off, on the average, 10*5 p. c. water (calc. 2 at. = 1046 HO). 
(Hesse). 


Dried in the air 

or over oil of vitriol. 

Hesse. 

14 C . 


. 48*83 ... 

. 484 

8 H . 

. 8 ... 


. 4-7 

10 O . 

. 80 ... 

. 46-52 ... 

. 46-9 

C 11 H 6 0 8 ,2aq. 

•. 172 ... 

. 100-00 ... 

. 100-0 


Crystallised carbohydrokinonic acid dissolves in 40 or 50 pts. of 
water at 17°, and very easily in boiling water (Hesse). 

With bases the acid forms salts, which are, for the most part, easily 
soluble in water, sparingly soluble or insoluble in alcohol. Hesse regards 
the acid as monobasic, and the ammonia-salt as a basic salt, in which 1 at. ammonia 
takes the place of water of crystallisation C H H 5 (NH 4 )0 8 + NH 3 . But Strecker’s view 

S Kandworterb. 2 [2], 996), which regards the acid as bibasic, is perhaps to be preferred, 
larbohydrokinonic acid decomposes the carbonates of the alkaline 
earths. Its salts turn brown in the air. In contact with a small 
quantity of sesquichloride of iron, they acquire a violet colour; with a 
larger quantity, a fine purple-violet to chrome-green colour, especially 
in neutral solution (Hesse). 

Ammonia-salts. — When dry ammonia-gas is passed over dry carbo- 
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hydrokiiionic acid, 100 pis. of flic add lake rip from 22*3 to 22*7 pts. of 
ammonia (2 at. =* 22*08 NIP), without giving- off water. The resulting com- 
pound, freed from excess of ammonia l)y standing over oil of vitriol, con¬ 
tains 44/7 p. c. 0. and 6*2 EX., corresponding* to the formula 0 U II 6 0 8 ,2NH 3 
(calc. 44 G8 p*c. C. and 6 38II) When exposed to moist air, it quickly gives 
off ammonia, and dissolves, with alkaline reaction, in water and alcohol. 
The latter solution, when evaporated, deposits small acid crystals. 
Hydrated ether partially dissolves the ammonia-salt, leaving a portion, 
perhaps consisting of C 14 I1 6 0 s ,InII 3 + 2 aq. An ether-alcoholic solu¬ 
tion of carbohydrokinonic acid becomes turbid when ammonia-gas is 
passed over it, and then clear, depositing concentric groups of prisms. 
Brown substances are formed at the same time (Hesse). 

The pofash-salt is precipitated from its aqueous solution by alcohol 
in the form of a syrup. — The manganous salt forms small prisms, 
easily soluble in water.—The zinc-salt forms lamiiue. — Aqueous 
carbohydrokinonic yields a greyish yellow precipitate with tartar- 
emetic (Hesse). 

Lead-salt . — From aqueous carbohydrokinonic acid, an aqueous or 
alcoholic solution of neutral acetate of lead throws down ail amor¬ 
phous precipitate, easily soluble in nitric acid, with difficulty in acetic 
acid. Part of the carbohydrokinonic acid dissolves at the same time in 
the acetic acid which is set free, so that thcjffitrate still gives a precipi¬ 
tate with ammonia (Iiesse). 


14 C . 

at 100°—130°. 

. 81*0 . 

.. 17-49 ... 

IICSSG. 

mean. 

. 17*35 

5 H . 

. 5*0 .... 

.. 101 . 

. .. 1*10 

3 Pb . 

. 3110 . ... 

.. 61 80 .. 

. 65*40 

10 O . .. 

. 80 0 .... 

. 16-67 .. 

. 16*15 

C 14 H 5 PbO , ,2PbO 480-1 . 

. 100 00 .... 

, 100*00 


Aqueous carbohydrokinonic acid forms with ferric hi/drochlorate a 
dark-green solution, changing to violet on addition of bicarbonate 
of soda, or of tartaric acid, ferric liydvochloratc, and ammonia (Hesse, 
Lautcmann). 

Carbohydrokinonic acid dissolves very easily in alcohol and in ether. 
—The aqueous solution does not precipitate a solution of gelatin (Iiesse). 

2. Protocatechuic acid . — Obtained, together with oxalic acid, acetic 
acid, and humous substances, by the action of melted hydrate of potash 
on piperic acid (xv. 7) : 

C 24 H 10 O 8 + 16HO = C 14 H 6 0 8 + OI1 4 0 4 + CffiPO 8 + 2C0 2 + 11H. 

Hydrate of potash is melted in a silver basin with a small quantity of 
water, piperic acid is added, with constant stirring, and the mixture 
is heated as long as it continues to give off gas. The cooled mass 
dissolved in water, supersaturated with dilute sulphuric acid, littered, 
and shaken up withethex*, yields to that liquid, protocatechuic acid.— 
Or sulphuric acid is added to the fused mass in sufficient quantity to 
produce a slight acid reaction ; the liquid is strongly concentrated, and 
the residue boiled with alcohol, to remove protocatechuate of potash ; 
the alcoholic solution is then evaporated, the residue again taken up 
with water, and the solution precipitated by neutral acetate of lead, 
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which throws down first yellow, then pure white flocks. The latter, 
collected, washed with water, and decomposed by hydro sulphuric acid, 
yield aqueous protocatechuic acid. By evaporation the hydrated acid 
is obtained in furcate groups of crystals and laminae. When heated 
to 100°, it gives off 2 at, water and leaves C 14 I1 6 Q 8 . It has an acid 
reaction, dissolves sparingly in cold, more easily in hot water; also in 
alcohol and in ether. It is resolved by heat into carbonic acid and 
pyrocatechin. Exposed to the air, in contact with excess of bases, it 
acquires a dark colour. From an ammoniacal solution of chloride of 
barium, it throws down flocks on addition of alcohol. With solution 
of neutral acetate of lead, the aqueous acid forms white flocks, 
C 14 H 5 0 7 ,3Pb0 (=C 14 H 4 Pb 2 0 8 ,Pb0,II0), which, at 130°, contain an atom 
of water less, and dissolve in ammonia, potash, and acetic acid. The 
latter solution, when evaporated, deposits colourless granules, 
C 13 II 6 Pb0 8 ,2H0, which, at 140°, give off 2 at. water, and dissolve with 
difficulty in dilute acetic acid. — Aqueous protocatechuic acid does not 
colour ferrous salts alone, but if traces of ferric oxide are present, a 
violet colouring is produced. Mixed with a small quantity of ferric 
hydrochlorate, it becomes dark green and forms ferrous oxide; the 
mixture is coloured a deep red by excess of potash, and on subsequent 
addition of hydrochloric acid, it becomes violet and afterwards colour¬ 
less. — From potassio-cupric tartrate it does not throw down cuprous 
oxide, even at the boiling heat: with cupric acetate it at first forms 
no precipitate, but on standing or warming, it throws down a red 
powder, soluble with blue colour in tartaric acid. From ammoniacal 
nitrate of silver it immediately throws down a black precipitate 
(Strecker, Ann. Pharm. 118, 280). 

3. Oxysalicylic acid. — Obtained by boiling moniodosalicylic acid 
with potash: 

C l4 H 5 IO G + lCO,HO = C 14 H G O s + 311. 

Moniodosalicylic acid (for the preparation of which see Ann. Pharm. 120, 300) 
is dissolved in strong potash-ley, and the solution is boiled down till 
all the water is expelled, the mass begins to melt, and the whole of 
the iodosalicylic acid is decomposed. (This is known by the fused mass 
turning yellow and then brown, as w T ell as by the non-sepaiation of sparingly 
soluble iodosalicylic acid on treating samples of the liquid with dilute Iry drochlorio 
acid). The solution is diluted by pouring it into water, then super¬ 
saturated with hydrochloric acid, and left to cool; and the yellow- 
brown filtrate is treated with ether, to dissolve out the resulting 
oxysalicylic acid, which remains in coloured crystals on evaporating 
the ether. It is purified by solution in water, precipitation with 
neutral acetate of lead, and decomposition of the lead-salt with hydro- 
sulphuric acid. — Highly lustrous, well-developed, concentrically 
grouped needles, without water of crystallisation, having the compo¬ 
sition C 14 H 6 0 8 , partially fusible without decomposition when cautiously 
heated, easily soluble in water, alcohol, and ether. — Melts at 193° 
(uncorrected), splits up between 210° and 212° into carbonic acid and 
pyrocatechin, mixed with variable quantities of hydroldnone (i id. sup.). 
— With alkalis it instantly assumes a reddish colour, quickly chang¬ 
ing to brown; the oxysalicylates of the alkaline earths likewise turn 
brown and decompose when exposed to the air. — The aqueous acid 
colours ferric hydroclorate deep blue, changing to a beautiful violet on 
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addition of bicarbonate of soda; tlie latter colouring* is also produced 
on addition of ferric liydrochloraie, tartaric acid, and ammonia. The 
aqueous acid forms with neutral acetate of lead, a yellowish-white 
precipitate,easily soluble in acidic acid, insoluble in water; it does not 
alter nitrate of silvoi in the cold, but reduces it easily and completely 
when heated (Lautemann, Ann, Pham. 120, dll)* 


Ethyl-carboliydrokinonic Acid. 
0 18 II 10 0 8 = C 14 II 4 0 6 ,C 4 Iim 


Hesse. Qoc. cit) 

Carbohy&rolcinonic ether. 

Carbohydrokinonic acid is dissolved in alcohol of 90 p. c.; the 
solution is saturated with hydrochloric acid gas; the alcohol is distilled 
off in the water-bath; the residue is shaken up with other, as long as 
that liquid takes up a substance which colours ferric chloride; the 
ether is then distilled off; the brown crystalline residue is shaken up 
with boiling very dilute alcohol and a small quantity of carbonate of 
soda; the solution is left to cool; and the acid is again exhausted with 
ether. The ethereal solution when evaporated leaves coloured crystals, 
which may be decolorised by again treating them with dilute alcohol, 
soda, and ether. 

Properties. Colourless prisms united in radiate groups, melting at 
134° (corrected), and becoming crystalline again at 124*3°. Neutral. 

Over oil of vitriol. Hesse. 

18 C . 108 . 59*31 . 58 6 

10 H . 10 5*19 5*5 

8 O . 64 35*17 35*9 

C 14 H 4 0 G ,C 4 H 6 0 2 .... 182 . 100*00 100*0 

So, according to Si rocker. Hesse regards tlie acid as monobasic, and this com¬ 
pound as the neutral other. 

The ether melts in boiling water before dissolving. — The aqueous 
solution added to neutral acetate of lead, forms a white amorphous 
precipitate soluble in acetic acid; it colours ferric hydrochlorate violet, 
changing to purple-violet on addition of a larger quantity of the iron- 
salt, and finally to chrome-green. It reduces mercuric chloride , nitrate 
of silver, and potassio-cupric tartrate . 

It dissolves easily in alcohol , and especially in ether . 


Bisulpho-hydrokinonic Acid. 

CP*e?S 4 0“ = C 12 H 6 0 s ,4S0 3 . 

Hesse. Ann. Pharm. 110, 195. 

Formation, p. 226. 
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Preparation of the Baryta-salt. Fuming sulphuric acid is poured 
into fused or finely pulverised kinic acid, till a fresh addition no longer 
causes any considerable evolution of gas, and the liquid is gently 
warmed towards the end of the operation, diluted after cooling with a 
large quantity of water, neutralised with carbonate of baryta, and 
evaporated to the crystallising point. The crystals which first separate 
take up a large quantity of colouring matter, so that the mother- 
liquor yields a less coloured salt. 

Free (aqueous) bisulphohydrokinonic acid, obtained by decomposing 
the baryta-salt with the exactly equivalent quantity of sulphuric acid, 
or the lead-salt with hydrosulphuric acid, forms an acid syrup. 

The acid is dibasic, but only the bimetallic salts have been ob¬ 
tained. The salts and the aqueous acid produce with ferric hydro¬ 
chlorate a fine blue colour, winch disappears on heating and reappears 
with a dingy tint on cooling'. The blue colour is also destroyed, slowly 
by access of air, or by addition of nitric or acetic acid, quickly by 
addition of hydrochloric, sulphuric, or tartaric acid. A similar action 
is likewise exerted by sal-ammoniac, chloride of barium, chloride of 
calcium, sulphate of magnesia, phosphate of soda, neutral acetate of 
lead, and ferric liydrochlorate. — The salts separate metallic silver 
from the nitrate. 

Ammonia-salt . — Obtained by decomposing the baryta-salt with 
carbonate of ammonia; separates from the concentrated solution in 
large crystals. 

Potash-salt. — Prepared by neutralising the aqueous acid with car¬ 
bonate of potash. The bipotassic salt separates even from solutions 
containing 2 at. acid to 1 at. potash. — Colourless prisms, which have 
a saline taste, retain 6*9 p. c. water when left over oil of vitriol, give off 
this water at 150°, and decompose when melted. — Easily soluble in 
water, sparingly in alcohol. 

Crystals. 

C 12 II 4 S l 0 1(5 . 268 0 . 71*79 . 

2K . 78*4 . 20-99 . 21*3 

3IJO . 27-0 . . . 7*22 . 6 9 

C 12 IFJ£ 2 S ‘0 lb ,3lI0.373 4 . 100 00 . 

Baryta-salt. Prepared as above described. Beautiful prisms belonging to 
the oblique prismatic system, with angles of 113° 4'. When heated, it 
gives off suffocating vapours, hydrokinone, kinhydronc, and water, 
leaving a residue of charcoal. The salt dried in the air or over oil of 
vitriol, gives off at 90° from 10*8 to 11*5 p. c. water (6 at. = 11*31 p. c. 
HO), then between 120 and 1G0° an additional 3*3 p. c. (2 at. = 3*77 p. c. 
HO), corresponding in all to 8 at. — The salt dissolves readily in boiling- 
water, with difficulty in cold water, and in alcohol either cold or boil¬ 
ing, but is insoluble in ether. 



Air-dried. 


Hesse. 

12 O . 

... 72 0 . 

.. 15*08 .. 

. 15-50 

12 H . 

... 12*0 . 

2*52 .. 

.... 2*90 

2 Ba... 

... 137-2 .... 

.. 28*75 .. 

. 28*45 

4 S .... 

... 6J-0 .... 

.. 13*41 .. 

. 13*80 

24 O . 

... 192 0 .... 

.. 40*24 .. 

. 39-35 

C 12 H 4 Ba ! S 4 0 16 ,8aq. 

... 477-2 .. 

.. 100*00 .. 

. 100*00 


VOL XVI. 

























242 APPENDIX TO COMPOUNDS CONTAINING 28 AT. CARBON. 



at 160°. 


Hesse. 

12 0. 

. 72-0 .... 

.... 17-76 ... 

. 18-4 

4 H. 

. 4-0 .... 

.... 0-98 ... 

. 1*5 

2 Ba . 

. 137-2 .... 

.... 33-86 ... 


4 S. 

. 64-0 .... 

.... 15-80 ... 


16 0 . 

. 128-0 ... 

... 31-60 ... 


C E H-'Ba 2 S 4 O l ° . 

. 405-2 .... 

.... 100-00 ... 



At 100° it contains 32-45 p. c. (calc. C I2 H 4 Ba s S 4 0“2aq[ = 32-41 p. c.) (Hesse). 


Lime-salt. — Resembles the baryta-salt. 

Crystals . Hesse. 

cmwo* . 268 74-03 . 

2 Ca . 40 11-05 . 11*0 

6 HO . 54 14-92 . 15 0 

C 12 HWS 4 0 16 ,6aq . 362 lOO’OO . 

Lead-salt. — Separated from the concentrated solution of the baryta- 
salt by neutral acetate of lead, as a bulky precipitate, which quickly 
changes into yellowish microscopic crystals having a silky lustre. 
When heated, it assumes a lemon-yellow colour and becomes car¬ 
bonised. — It is nearly insoluble in water and acetic acid, easily soluble 
in nitric acid, precipitable by ammonia. 

Over oil of vitriol. Hesse. 


12 0 . 72 0 . 10-04 . 10-5 


xu v .... 

6 H. 

.. . t u . . 

... 60 .. 

.. 0-84 .... 

... 11 

4 Pb . 

.. 415 2 .. 

.. 57-87 .... 

. 58-1 

4 S. 

.... 64-0 . 

. 8*93 .... 


20 0 . 

... 160-0 . 

.. 22-32 .... 


C 12 H 4 Pb 2 S 4 0 16 j2(PbO,HO) .... 

... 717-2 . 

.. 100-00 . 

.... 


From aqueous mercuric chloride , tlie baryta-salt crystallises freo from mercury. 

Bisulphohydrokinonic acid dissolves readily in alcohol , but is insolu¬ 
ble in ether. 


Appendix to Compounds containing 28 at. Carbon . 

Thujigenin. 

028 H 12 QH 


Kochleder & Kawalier. Wien. AJcad. Ber. 29, 10. 

Occurrence and Formation > Occurs in very small quantity in the 
Frondes Thujas , the green parts of Thuja occidentalism and is produced, 
together with sugar, when thujin is heated with hydrochloric acid 
(p. 246). 

Preparation . Comminuted Frondes Thujce are boiled with alcohol; 
the decoction is strained and left to cool; the deposited wax is sepa¬ 
rated; the alcohol is distilled from the filtrate; and the residue is 
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mixed with water, a few drops of solution of neutral acetate of lead 
being* added to facilitate the filtration. The filtrate is completely 
precipitated by neutral acetate of lead, and the yellow precipitate a, 
containing thujin and thujetin, is used for the preparation of these 
substances. The filtered liquid, mixed with basic acetate of lead, 
yields a second precipitate b containing' thujigenin. 

a. Preparation of Thujin. The precipitate a is washed with wate r 
and dissolved in dilute acetic acid; the liquid is filtered from undis¬ 
solved matter; the filtrate precipitated with basic acetate of lead; the 
washed precipitate decomposed under water by liydrosulphuric acid; 
the liquid heated with the sulphide of lead and filtered hot; the sul¬ 
phide of lead washed with a small quantity of hot water; and the 
filtrate, after being freed from liydrosulphuric acid by heating it in a 
stream of carbonic acid, is evapoi'ated in vacuo over oil of vitriol. The 
liquid, after standing for some days, deposits crystals of thujin, which 
are collected, dissolved in boiling water, with addition of alcohol, 
again left to crystallise, and recrvstallisod till the solution of the sub¬ 
stance in weak spirit no longer turns green on addition of ammonia. — 
The sulphide of lead still retains a small portion of thujin, which may 
be obtained by boiling with alcohol. 

b. Preparation of Tliujigenin. The precipitate 5, formed by basic 
acetate of lead, is washed, suspended in water, and decomposed by 
hydrosulphuric acid, and the liquid is heated with the sulphide of lead, 
and filtered hot through a warmed filter. The filtrate, heated as above 
in a stream of carbonic acid, and evaporated in vacuo, deposits flocks 
of thujigenin. 

c. If the chief object is to obtain thujigenin, the liquids obtained 
by decomposing with hydrosulphuric acid the two precipitates a and b 
produced by neutral and basic acetate of lead, are evaporated till 
thujin and thujetin separate out from them; these substances are 
removed; and the filtrate is mixed with hydrochloric acid, warmed in 
the water-bath till it begins to show turbidity, and then quickly cooled. 
It then deposits thujigenin, which must be collected, dissolved in 
alcohol, and precipitated by water. — By further heating the liquid 
from which the thujigenin has separated, and then cooling it, thujetin 
is obtained, contaminated with a red substance, from which it is 
purified by repeated solution in alcohol and precipitation by water, — 
Hochleder supposes that thujeiiiu is formed from thujin. 

Properties . Microscopic needles. 


28 C . 

at 100°. in vacuo . 
. 168 . 

57-53 .. 

Kawalier, 

mean. 

. 57*73 

12 H. 

. 12 . 

4*11 .. 

. 3*88 

14 O. 

. 112 .... 

38*36 .. 

. 38*39 

C‘ s H 12 0 14 

. 292 . 

100 00 .. 

. 100*00 


On substances allied to this, see Quercetin. 

Decompositions . At high temperatures , thujigenin appears to be con¬ 
verted into thujetic acid. So at least Roclileder supposes, because his dried 
thuiigenin gave by analysis rather too much carbon. Thujigenin, m contact 
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with chloride of acetyl , assumes an orange-red colour, and is converted 
by heat into aceto-thujigenin: 

o aB n ia o M + curao*» c^nbo 16 + iroi. 

Thujigcnin dissolves very sparingly in water . —- Its alcoholic solu¬ 
tion assumes a splendid blue-green colour on addition of ammonia ,, 

It dissolves in alcohol and is precipitated almost completely by 
water. 


Thujetin,, 


CMEP4QM 


Rochleder & Kawaliee. Wien. A had. Ber. 29, 12. 
Formation . (p. 24 G). 


Preparation . 1 . Obtained in the preparation of ihujin and thuji- 

genin, as described at page 243. — 2. A warm alcoholic solution of 
thujin is mixed with dilute sulphuric or hydrochloric acid, and heated 
till the liquid, which is green at first, and then yellow, has become 
colourless, and deposits yellow thujetin after evaporation of the 
alcohol. 


28 C . 

In vacuo at 100°. 
. 168 . 

. 54*19 

Kawalier. 

mean. 

14 H. 

. 14 . 

4 52 ... 

. 4-33 

16 0. 

. 128 . 

41-29 ... 

. 41-47 

C 2S H l! 0 16 

. 310 . 

100-00 ... 

. 100-00 


Dor Hlasiwctz’s views on the relations of tlmjotin to quercetin, see tlio latter. 


By boiling with baryta-water , thujetin is converted into thujetic 
acid: 


CTO M 0» - C^IFO* + 3IIO. 


Thujetin is nearly insoluble in water. It is not altered by dilute 
hydrochloric or sulphuric acid. Its alcoholic solution assumes a splendid 
blue-green colour on addition of ammonia; green with potash, becoming 
yellow, and finally red-brown on standing, and then yielding rod docks 
with acids. — It forms red precipitates with the neutral and basic 
acetates of lead, colours ferric hydrochlorate like ink, and after a while 
throws down a dark-coloured precipitate. It colours stannic chloride 
dark yellow, nitrate of silver blackish grey, and bichloride of platinum 
gradually yellowish brown. 

It dissolves in alcohol and in ether. 


Thujetic Acid. 

C 28 H u 0 13 . 

Rochleder & Kawalier. Wien. ATcad. Ber . 29,14, 
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Formation $ Preparation. — 1. Thujetin is boiled with, baryta-water, 
dilute sulphuric acid is added after a while, then alcohol, and the 
liquid is filtered hot. The filtrate on cooling deposits flocks, which 
are washed in water, dissolved in alcohol, and reprecipitated by water. 
— 2. Thujin is boiled for two hours with baryta-water in an atmo¬ 
sphere of hydrogen; carbonic acid is passed into the liquid, till bicar¬ 
bonate of baryta is formed; the solution then left to cool; and the 
resulting precipitate is collected, washed with water, and treated with 
acetic acid, which dissolves the carbonate of baryta, and leaves the 
thujetic acid The product may be purified and washed, as in the first 
process. 

Properties. Lemon-yellow microscopic needles. 





Kawalier. 


at 100° in vacuo. 


mean. 

28 C . 

. 168 . 

59-36 .. 


11 H. 

. 11 . 

3-88 ... 

. 4-08 

13 O. 

. 104 . 

36 76 .. 

. 36-55 

C 28 !! 11 ^ 3 

. 283 . 

100-00 .. 

. 100*00 


Perhaps isomeric with quercetin (Limpncht Lelirbuch. Braunschw., 1862, p. 
611). —It probably still retains 1 at. water (Wurtz, Pep. Chim. pure. 1, 363). 

Thujetic acid dissolves in alcohol , and is precipitated by water. 


Thujin. 

C 40 H 22 O 2i . 

Rochleder & Kawalier. Wien. Ahead. Per. 29, 10; J.pr. Chem. 74, 
8; Chem. Centr. 1858, 449; Chem. Gaz. 1859, 61 and 88. 

Occurrence. In the green parts of Thuja occidentalis. 

Preparation, (p. 243). 2401b. Frondes Thuja yield a few grammes of thujin. 

Properties. Shining, lemon-yellow crystals, appearing as four-sided 
tables when viewed by a magnifying power of 380 diameters. 

Has an astringent taste. 

Kawalier. 

In vacuo at 100°. mean. 

40 C . 240 52-86 52-79 

22 H. 22 . 4-84 . 5'04 

24 O. 192 42-30 42-17 

0 « H S2024 . 454 400-00 100-00 

On the relations of thujin to quercitrin, see the latter. 

Decompositions. 1. Thujin heated on platinum-foil, burns, and 
leaves a carbonaceous residue, which burns away slowly, but com¬ 
pletely. — 2. When heated in alcoholic solution with dilute hydrochloric 
or sulphuric acid , it turns green, then yellow, and is resolved into 
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thujetin, which separates out, and sugar. 100 pts. thujin take up 
7*3 pts. water, and yield 40*48 pis. sugar, and 66*78 thujetin. 

C 44 H“0 :1 + 4HO » cmvou + C ss TI 1} 0 1(i , 

Thujigenin appears also to be formed when thujin is heated for a 
short time with hydrochloric acid (p. 243). — 3. It dissolves in baryta - 
water , forming a yellow solution, which, when heated, deposits an 
orange-yellow precipitate of thujetic acid, becoming dark reddish- 
yellow by continued boiling, while sugar remains in solution; 

C^H^O 24 + HO = C 28 H u 0 13 f 0 12 H 12 0 12 . 

On tHnjin-sugar, see vol. xv. p. 319. 

An alcoholic solution of thujin is coloured yellow by ammonia or 
potash , red-brown with access of air, and yields a fine yellow precipi¬ 
tate with neutral or basic acetate of lead . It is coloured dark-green by 
ferric hydro chlorate^ does not precipitate cupric sulphate , bichloride of 
platinum , or nitrate of silver, but the silver-solution becomes blackish grey 
on addition of ammonia. 

Soluble in alcohol. 


Acetothujenin. 

C 32 IU 4 0 16 = C*H l H)“0 4 IP0*. 

Rochleder & Kawalier. Wien. Akad. Ber . 29, 18. 

Thujigenin is covered with chloride of acetyl in a small flask, and 
heated for a quarter of an hour, the chloride of acetyl being allowed to 
flow back, then freed from the excess of chloride of acetyl by distil¬ 
lation. The residue dissolved in alcohol deposits, on addition of water, 
a coherent resin, which may be dried at 100° in vacuo. 


32 C . 

. 192 ..... 

. 57-48 . 

Ka-walier. 
.. 57-15 

14 H. 

. 14 .... 

... 4-19 . 

.. 4 01 

16 O. 

. . . 128 .... 

, ... 38-33 . 

.. 38*84 

C 32 H 14 0 16 . 

. 334 ... 

. 100*00 . 

.. 100*00 


When exposed to the air in alcoholic solution, it turns red, and the 
liquid evaporated over the water-bath, with addition of water, leaves 
a reddish-yellow residue. 


Thuja Oil. 

Bonastre, J. Pharm. 11, 156. 

Schweizer. J. pr. Chem . 30, 376; Ann. Phcirm . 52, 398; Repeid. 90, 
227; iV. J. Pharm. 5, 268; Chem. Gas. 2, 96. 

The oil which passes over on distilling with water the ends of the 
branches and the leaves of Thuja occidentalis (Handbuch. viii., Phytochem. 
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79); [amounting to 1 p. c., according to Hiibschmann (N. Br . Arch. 96, 
250)], is colourless (Schweizer); greenish yellow (Bonastre); of sp. gr. 
0*925 (Hiibsckmann); and sharp taste (Schweizer); somewhat peppery 
(Bonastre). After dehydration, it contains 77*62 p. c. 0., 10*92 JEL., and 
11*46 0. When distilled it begins to boil at 190°, the greater part 
going over between 193° and 197°; the remainder passes over, with 
yellow colour, between 197° and 206°, leaving only a slight red residue. 
The oil which distils below 197° contains, on the average, 70*77 p. c. 0., 
10*68 H., and 18*55 0.; that which passes over between 197° and 
206°, contains 76*13 p. c. C., 10*67 H., and 13*20 0.; the crude oil 
is therefore a mixture of at least two oxygenated oils (Schweizer). 

Crude oil of thuja becomes yellow in contact with the air. It dis¬ 
solves large quantities of iodine; and on heating the solution, a violent 
action takes place, hydriodic acid and a very volatile oil being given 
off. The residue when further heated, gives off a dark viscid oil, then 
vapour of iodine, and leaves a residue of charcoal (Schweizer). 

When the volatile oil just mentioned is repeatedly distilled over 
iodine, then over quick lime and potassium in succession, it becomes 
colourless, free from oxygen, like turpentine-oil in taste and odour, 
lighter than water, and boils between 165° and 175°. Thus purified, 
it contains Schweizer’s thujone. — The viscid oil agitated with potash- 
ley, yields to that liquid, carvacrol (xiv. 414), separable by sulphuric 
acid. The portion insoluble in potash appears to be colophene (xiv, 
279) (Schweizer). 

Oil of thuja is not sensibly altered by distillation with phosphoric 
acid. By oil of vitriol^ it is immediately resinised (Schweizer) ; turned 
brown and charred (Bonastre). Commercial nitric acid turns it dark 
yellow, without setting it on fire (Bonastre) ; with potassium, it resinises, 
without givingoff hydrogen (Schweizer).— Hydrate of potash blackens 
thuja-oil immediately, and resinises a portion of it, whilst another 
portion passes over unaltered. Kepeated distillation of the portion 
which has gone over with hydrate of potash diminishes its quantity, 
but does not perceptibly alter its external characters; after five dis¬ 
tillations the distillate contains 78*87 p. c. C., 10*98 H., and 10*15 O. 
From the black residue water separates a resin-soap, soluble in pure 
water, while carvacrol remains in the alkaline solution (Schweizer). 

Oil of thuja dissolves sparingly in water , in 10 pts. of acetic acid , 
and easily in alcohol and ether. 
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PRIMARY NUCLEUS C^HP. 


COMPOUNDS CONTAINING 30 AT. CARBON. 


Primary Nucleus C 30 H 10 . 

Succlsterene. 

C S0 H 10 . 

Pelletier & Walter. Compt. rend . 6, 915; J.pr. Chem . 14, 380; in 

detail, A. Awn. (7Am. PAys. 9, 96; /. j?r. 31,114. 

Occurs among tlie products of the dry distillation of amber, and is 
separated from chrysene by the method described in vol. xv., page 2. 

White, slender, fiat needles, without taste or smell. Melts at 160°, 
but does not volatilise till heated above 300°, when it distils over like 
wax, and decomposes to a slight extent, leaving a small quantity of 
charcoal. 

Pelletier & Walter. 
mean. 

30 C . 180 9473 9428 

10 H . 10 5-27 5-89 

C 30 H 10 . 190 100*00 100-17 

Succisterene is not altered by cold mineral acids, but hot nitric acid 
converts it into a yellow resin. — It dissolves in hot oil of vitriol with 
dark blue colour, without admixture of green, and then quickly chars. 
The blue solution is decolorised by water, but becomes blue again when 
concentrated. 

Succisterene is insoluble in alkalis , nearly insoluble in cold, more 
soluble in hot alcohol; very slightly in ether. 

It dissolves in oils , both fat and volatile. 


Primary Nucleus C 30 H 12 . 

Pyrene. 

C 30 I1 12 . 

Laurent. Ann . Chim . Phys. 66, 146. 

Preparation. See Chrysene, (xv. 1). The thick oil from which chry¬ 
sene has crystallised on cooling, is mixed with the ether which has been 
used to wash the chrysene, then cooled with ice, and decanted from the 
resulting laminae, and the mother-liquor is left to evaporate, whereby a 
few more crystals are obtained. The crystals are freed from adhering' 
oil by spreading them on filtering paper, pressing, distilling till 
has gone over, and washing with a small quantity of ether, and are 
obtained colourless and free from chrysene, by repeated crystallisation 
from alcohol. 

Microscopic rhombic laminae, resembling- pounded talc when dry, and 
very much like anthracene (p. 165). Inodorous. Melts between 170° 
and 180°, solidifies to a lamino-crystalline mass on cooling, and distils 
without decomposition at a high temperature. Part of the vapour 
condenses in the form of a pulverulent sublimate. 
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Laurent. 

30 C . 180 93*75 91*91 

12 H . 12 6*25 6*11 

. 192 100*00 98*02 

Polymeric with naphtlialin (xiv. 1). 

When thrown on glowing coals, it emits inodorous vapours.— 
Dissolves in oil of vitriol when heated, and then blackens. If chrysene 
is present, a green colouring is produced. — By warm nitric acid , it is 
easily converted into binitropyrene. 

Insoluble in water ; sparingly soluble in alcohol and ether ; easily in 
boiling oil of turpentine. 


Nitro-nucleus C 30 X 2 EL 10 . 

Binitropyrene. 

C 30 N 2 H 10 O 8 = C S0 X 2 H 10 . 

Laurent. Ann. Chinu Phys . 66, 148. 

Warm nitric acid decomposes pyrene with facility, and converts it 
into a thick red-brown oil, which, after removal of the acid, is boiled 
with water, then with alcohol, and dried. 

Very brittle resin, having the colour of gamboge, but redder. Melts 
in boiling alcohol. 


30 O . 

. 180 . 

. 63*83 . 

Laurent. 
.. 64*36 

2 N . 

. 28 . 

9*93 . 

. 9*34 

10 H. 


. 3*54 . 


8 O. 

. 61 . 

. 22-70 . 

. 22*64 


CWH 10 . 282 . 100*00 . 100*00 


Detonates with incandescence on glowing coals or when heated in a 
glass tube. — It dissolves with brown-red colour in oil of vitriol. — 
When treated with hot nitric acid , it dissolves, but does not (like anthra¬ 
cene, p. 166) yield needles on cooling. On evaporating the solution and 
heating the residue, of the binitropyrene sublimes in curved 
threads, whereas in the case of anthracene, the whole sublimes as 
oxanthracene (p. 169). 

Binitropyrene is insoluble in water, and very slightly soluble in 
alcohol and ether. 


Primary Nucleus C 30 II 20 ; Oxygen-nucleus C^EPO 2 . 

Santonin. 

C^BPG 6 = C S0 H 18 O 2 ,O 4 . 

Kahler. Pr. Arch . 34, 318; 35, 216. 

Auvis. JBr. Arch. 34, 319 ; 39, 190. 

Oberdorffer. Br. Arch. 35, 219. 

BL Trgmmsdorff. Ann. Pharm. 11, 190. 

Guillemette. J. Pharm . 26, 152 ; J , Ohim. med. 16, 168; Ann. Pharm. 
36, 333. 
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Roder. Jahrb. pr. Pharm . 6, 45. 

Mialhe & Oalloub. N. J. Pharm . 4, 387. 

Oerutti. IV. Hr. HrcA. 52, 148. 

Heldt. Ann. Pharm. 63, 10; abstr. Pharm. Centr. 1847, 855 ; J . I??’ 

C7zm! 43, 186; Chem. Gaz. 1848, 53; N. J. Pharm. 13, 65. 

Calloud. IV. J. Pharm. 15, 106 ; abstr. Ann. Pharm. 72, 326; Pharm. 

Centr. 1849, 413. 

Santonio acid. Santoninsaure or Santonsaure. Discovered in 1830 by Kaliler, 
and almost at tlie same tune by Alms; investigated chiefly by H. Trommsdorff 
and Heldt. 

Occurrence. In Semen Cynce , the worm-seed of the Levant (Handhuch 
viii, Pkytochem . 67). 

Preparation. 1. Wormseed is heated to boiling with water ; milk 
of lime is added till the red colour at first produced has disappeared; 
the liquid is strained; and the residue, after being pressed, is again 
subjected to the same treatment. The liquids clarified by deposition 
are evaporated, with frequent skimming, to a thin extract, then 
strained, and mixed, while still warm, with a slight excess of hydro¬ 
chloric acid, whereupon, after standing for some time, the whole of 
the resin is deposited, together with a very small quantity of santonin. 
The liquid filtered therefrom is mixed with a little water, and boiled till 
crystals of santonin begin to separate on the surface, then left to itself 
till the crystallisation of the santonin is complete. The resulting 
crystals are purified by washing with aqueous ammonia, and repeated 
crystallisation from boiling alcohol with help of animal charcoal (Cal¬ 
loud, Cerutti). Lecocq (J . Chim. mid . 1, 529) further boils the crude 
crystals with milk of lime not in excess, decolorises the solution with 
animal charcoal, and precipitates with hydrochloric acid. — If the boil¬ 
ing solution of the lime-compound of santonin be supersaturated with 
hydrochloric acid, and the boiling continued for five minutes longer, the 
whole of the santonin separates within 24 hours, while the resin remains 
suspended in the liquid, and may be decanted therewith (Bertram, IV. 
Repert. 2, 405 ; 4, 32). 

2. A mixture of 4 pts. wormseed with 2\ pts. dry hydrate of lime is 
exhausted three times successively with 16 to 20 pts. warm alcohol of 
sp. gr. 0*94, and the alcohol is distilled from the tinctures till only 12 
to 16 pts. remain behind, after which the liquid is filtered, concentrated 
to one-half, and boiled for a few minutes with excess of acetic acid. 
On cooling, the greater part of the santonin separates out in large, 
feathery crystals, and the rest may be obtained by evaporating the 
liquid to a syrup and diluting with water. The product may be 
purified bv washing with cold alcohol, and recrystallising from boiling 
alcohol, with help of animal charcoal. The yield is from 1*8 to 1*9 p. c. 
of the seeds (H. Trommsdorff). — 3. Pulverised wormseed is stirred 
up to a paste with water and pressed, after being left to itself for 18 
hours; this treatment is repeated, and the residue, after drying, is 
exhausted with alcohol of 89 p. c.; the tinctures are concentrated by 
distillation and evaporation; and the santonin is left to crystallise out, 
and purified by pressure, washing with cold alcohol or ether, and re¬ 
crystallisation (Guillemette, Roder). In this manner a quantity of 
santonin is obtained, amounting to 1*6 p. c. of the seeds. 
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On the estimation of santonin, see Sehlimpert (N, JBr. Arch. 100, lit). 

Properties, Rectangular four-sided tables belonging to the square 
prismatic system, with bevelled edges (Rammelsberg). Colourless, 
with pearly lustre. Easily friable (Alms). Melts between 169° and 
170° to a colourless liquid, which solidifies in the crystalline form on 
cooling (Trommsdorff). Melted santonin, especially that which has 
been crystallised from acetic acid, solidifies, when quickly cooled, to 
an amorphous gum, which does not crystallise, even when touched 
or cut with a hard body. It is restored to the crystalline state 
by contact with the vapour of alcohol or ether, by moistening it with 
these liquids, or with acetic, hydrochloric, or nitric acid, or by heating 
it for some time to between 40° and 50°. Moistening with water, 
aqueous ammonia, or potash-ley, does not induce the crystallisation 
(Heldt). It volatilises without decomposition at a few degrees above 
its melting point, in heavy, white, irritating vapours, which condense 
to white needles (Trommsdorff). Sp. gr. 1*257 (Alms); 1*247 at 21*2° 
(Trommsdorff). Inodorous and nearly tasteless; tastes slightly bitter 
after being kept for some time in the mouth, strongly bitter in alco¬ 
holic solution. It exerts an anthelmintic action, but is sometimes fatal 
to children when given in quickly repeated doses of 1 or 2 grains or 
more (Lavater, Pharm, Viertelj. 2, 110). Larger doses of santonin, 
given to adults, produce colour-blindness lasting for several hours 
(Wells, N. J. Pharm. 15, 111; Martini, Compt. rend . 47, 259 ; 50, 545.— 
See also 0. Rose, Virchow's Arch. f. pathol. Anat. 18, 15; 19, 522). 

Santonin slowly turns yellow in diffused light, more quickly in 
direct sunshine. The crystals at the same time split into small irre¬ 
gular lumps (according to Heldt, first in fissures parallel to the prin¬ 
cipal axis), which are often scattered to a considerable distance. 
This action is exerted by the blue and violet, not by the yellow, green, or red rays. 
The change takes place also in the Torricellian vacuum, and under water, alcohol, 
ether, and oils (Trommsdorff). Lavorotatory power jjzj ]j = — 230° at 20° 
in alcoholic solution ; weaker after addition of alkalis, not after addition 
of acids (Bucquet, N. J. Pharm. 40, 252).—Neutral (Kaliler, Tromms¬ 
dorff, Heldt); according to Ettling, it has an acid reaction. 


Liebig. Ettling. Heldt. 

30 C . ISO .... 73T7 .... 72-50 .... 72*40 .... 72-66 

18 H . 18 .... 7*32 .... 7 47 .... 7*67 .... 7*59 

6 0 48 .... 19-51 .... 20 03 ... 19*03 .... 19 75 


C l3 H lb G r >. 246 .... 100*00 ... 100*00 .... 100*00 .... 100-00 


Heldt analysed with accordant results:— a . santonin crystallised and dried over oil 
of vitriol; b. fused; c. crystallised from ether and dried at 100° ; cl. crystallised from 
boiling water and dried between paper ; e. crystallised from acetic acid and dried 
over oil of vitriol. 


Decompositions. 1. Fused santonin heated a little above the melting 
point, turns brown, gives off yellowish vapours (acid and irritating 
according to Wittstein), which flow back, condense to a yellow trans¬ 
parent resin, while the residue becomes carbonised (Trommsdorff), The 
yellow resin is insoluble in water, but dissolves in alcohol, ether, and alkalis, and in 
contact with the latter acquires a carmine-red colour, affording a delicate reaction. 
The yellow resin is likewise obtained by heating santonin with alkalis, alkaline earths, 
or metallic oxides. When kept for a long time, especially in solution, it loses the 
property of reddening with alkalis (Trommsdorff). — 2. Santonin heated in 
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contact with the air, burns with a yellow, very smoky flame (Tromms¬ 
dorff), white, with violet edges (Alms). — 3. Phosphorus thrown on 
melted santonin takes fire, turning the santonin brown, and partially 
converting it into a resin. — Santonin cannot be fused with sulphur 
(Trommsdorff). At higher temperatures, it decomposes in contact 
with sulphur, giving off hydrosulphuric acid (Heldt). — 4. When fused 
with iodine , it gives off hydriodic acid and iodine vapours, and is con¬ 
verted into a dark-coloured mass, which dissolves with cherry-red 
colour in alcohol. The alcoholic solution is coloured light-green by 
alkalis, and the alkaline solution is precipitated by nitric acid in red 
flocks, from which the admixed iodine may be extracted by ammonia. 
Iodine does not act on alcoholic santonin (Heldt). — 5. Santonin chars 
when bromine is poured upon it, giving off hydrobromic acid. Santonin 
immersed in water, or dissolved in hot alcohol, is converted by bromine 
into an orange-red resin; but when bromine is dropped into a cold 
dilute alcoholic solution of santonin, bromo santonin is produced 
(Heldt). — 6. Dry santonin is not altered when chlorine gas is passed 
over it; but melted santonin is converted into a brown resin, with 
evolution of hydrochloric acid. When chlorine is passed into water 
in which santonin is suspended, the santonin becomes covered with an 
opaque white crust. From a hot alcoholic solution of santonin, chlorine 
separates a yellowish-red oil, which solidifies to a resin on cooling 
(Trommsdorff, Heldt). — By heating' santonin with hydrochloric acid and 
chlorate of potash, chloro-santonin is formed (Heldt). Santonin dissolves 
without colour in a large quantity of water, and the solution, after 
standing for a short time, deposits crystalline flocks (Willstein). 

7. When santonin is heated with glacial j>hosp7ioric acid , a yellow 
liquid is formed, which solidifies to a yellow-brown resin, soluble in 
alcohol (Heldt). Santonin boiled continuously with aqueous phosphoric 
acid of sp. gr. 1*25, dissolves, and is partly precipitated by water in its 
original state. The yellow bitter solution boiled for some time, turns 
brown, and deposits a brown resin (Trommsdorff). Phosphoric acid 
resinises alcoholic santonin (Heldt). — 8. Santonin dissolves in oil of 
vitriol , quickly and without colouration, and is precipitated unaltered 
by water. The solution turns yellow on standing; then acquires a 
yellowish red colour (red, according to Heldt), extending from the 
surface downwards, and if the acid can absorb water, deposits cherry- 
red and brown-red resinous flocks, together with unaltered santonin. 
In a closed vessel, the solution acquires a dark brown colour, and is 
precipitated by water in red or brown flocks. When the santonin is 
heated with oil of vitriol, the same effects are produced, followed by 
carbonisation and separation of sulphurous acid (Trommsdorff). 

No conjugated acid appears to be formed bj tbe action of oil of vitriol on santonin 
(Heldt). Oil of vitriol diluted with an equal quantity of water, 
resinises santonin when heated with it (Trommsdorff); dilute sulphuric 
acid digested with santonin, for some time forms a yellow oil, similar to 
that produced by hydrochloric acid (Heldt). — 9. Hydrochloric acid of 
sp. gr. 1*1, resinises santonin when boiled with it for some time 
(Trommsdorff). Warm concentrated hydrochloric acid dissolves it 
more readily than water, and on cooling deposits unaltered santonin ; 
after longer digestion, however, the solution deposits yellow oil-drops, 
which solidify to a red-brown resin, still mixed with unaltered santonin. 
From the decanted hydrochloric acid, water throws down white flocks, 



SANTONIN. 


253 


and the solution filtered therefrom does not contain any sugar (Heldt). 
Hydrochloric acid gas passed into alcoholic santonin, does not form either a resin or 
a compound ether. 

If, according to Kosmann (W. J. Phann. 38, 81), santonin be boiled 
with dilute sulphuric acid, containing i of its weight of oil of vitriol, 
the boiling being continued for a time varying from four hours to a 
day, a quantity of resin (Kosmann’s santoniretbi) is separated, amount¬ 
ing to between 84 and 90 per cent, of the santonin, whilst sugar, or 
at least a body capable of reducing an alkaline cupric solution, remains 
dissolved. Kosmann suggests the equation: 

C 30 H 3S O 6 + 4HO = J C 12 H 32 0 12 + CP^O 6 . 

The formation of resin is more probably due to assumption of water, 
since santonin, which sublimes without alteration, can scarcely be a 
glucoside (Kr.). 

10. Santonin dissolves in cold fuming nitric acid; in the more dilute 
acid only when heated, and is precipitated for the most part unal¬ 
tered on diluting’ or cooling the solution (Trommsdorff, Heldt). By 
continued digestion with strong nitric acid, it is converted into an 
amorphous, sticky, hitter mass, which remains when the liquor is 
evaporated or is precipitated by water, as a white coagulum. This 
mass is free from nitrogen, precipitable from its alcoholic solution by neutral acetate 
of lead ; not precipitable by ammoniaeal chloride of calcium. By the continued 
action of nitric acid, a bitter, amorphous mass is formed, easily soluble 
in water and precipitable by basic acetate of lead, and finally succinic 
acid, with evolution of hydrocyanic acid (Heldt). The bitter yellow 
solution formed, with evolution of nitrous gas, by boiling santonin 
with nitric acid, deposits white flocks when mixed with water, and 
contains oxalic acid (Trommsdorff). Santonin is oxidised by nitric acid to 
crystallisable santonein , which is insoluble in water, but dissolves in alcohol, and 
unites with alkalis (Phipson, J. Pharm. d'Anvers, 15,112, and 213; Pharm. Yiertelj . 
8, 583. — 11. Permanganate of potash , either dissolved in pure water, or 
mixed with sulphuric acid, does not alter santonin, even at the boiling 
heat, not even in alcoholic solution (Heldt). — 12. From a mixture of 
chromate of potash and sulphuric acid, santonin, after long boiling, 
reduces a small quantity of chromic oxide. In a solution of santonin 
in oil of vitriol, bichromate of potash produces a brisk evolution of 
carbonic acid, which, however, soon ceases. Santonin takes fire when 
heated with dry chromic acid (Heldt). When bichromate of potash 
is added to a solution of santonin in oil of vitriol, yellow-brown zones 
are formed at first, the liquid afterwards assuming a yellow-green, 
and finally an emerald-green colour (Wittstcin, Pharm. Viertelj . 6, 274). 
—13. Santonin heated with dry peroxide of lead, detonates, and gives off 
a pungent vapour, which condenses to a mixture of resin and unaltered 
santonin. Santonin is not altered by digestion with peroxide of lead 
and dilute sulphuric acid (Heldt).—14. When it is dropped into melting 
hydrate of potash, the mass assumes a red colour, becoming darker as 
the heat increases, and gives off a large quantity of inflammable gas, 
probably hydrogen. The mass supersaturated with dilute sulphuric 
acid, yields a large quantity of resin or unaltered santonin, and a dis¬ 
tillate containing formic, propionic, and perhaps also acetic acid 
(Banfi & CMozzsl, Ann. Pharm. 91, 112 ; J.pr. Chem. 64, 357). 

Combinations . Santonin dissolves in 4,000 to 5,000 pts. of cold, and 
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in 250 pts. of boiling* water (Trommsdorff). In dilute mineral acids it 
does not dissolve more abundantly than in pure water. For its relations 
to concentrated acids, see pp. 252, 253. 

Santonin unites with bases, without elimination of water. It 
decomposes alkaline carbonates, the carbonic acid not being expelled, 
but remaining to form an alkaline bicarbonate (Heldt); at the boiling 
heat it is given off (Hautz, J.pr. Chem . 62, 615). 

The hot saturated aqueous solution of santonin does not precipitate 
any metallic salt (Trommsdorff). The compounds of santonin with the 
alkalis and alkaline earths are soluble in water; those with other 
metallic oxides are insoluble. These compounds are not altered by 
sunlight, or by the carbonic acid of the air, but they decompose for 
the most part when boiled with water or alcohol (Trommsdorff, Heldt). 
When mixed with mineral acids, they soon yield crystals of santonin. 
Acetic acid decomposes them with less facility, so that a dilute solu¬ 
tion of the potassium-compound of santonin, mixed in the cold with acetic 
acid, does not deposit santonin till after several days (Trommsdorff). — 
If, when santonin is dissolved in aqueous alkalis or alkaline earths, a 
small quantity of alcohol be added to the solution, a bright carmine- 
red colour is produced, which gradually disappears in proportion as 
combination goes on; without addition of alcohol, this coloration does 
not take place (Trommsdorff). When santonin is fused with metallic 
oxides, the mass likewise assumes a rod colour, but becomes colourless 
on addition of water (Heldt). Santonin which has become yellow by 
exposure to light, forms, when brought hi contact with aikalis and 
alcohol, pure yellow solutions, or if colourless santonin is likewise 
present, purple-red solutions ; the yellow solutions also slowly become 
colourless on standing. Yellow santonin, obtained in colourless 
crystals by re-crystallisation from alcohol, likewise assumes only a 
yellow colour in contact with alkalis; but the colourless crystals, sepa¬ 
rated from the alkaline solution by hydrochloric acid, turn red in con¬ 
tact with alcohol and potash-ley (Trommsdorff, Heldt). 

Santonin heated with alcohol and ammonia , acquires a faint-red 
colour, and acids separate a small quantity of santonin from the filtrate. 
On boiling the solution, the dissolved santonin is precipitated, with 
evolution of ammonia (Tromsdorff). Ho compound of santonin with 
ammonia is formed under these circumstances (Heldt). 

Potassium-compound of Santonin. —Santonin does not dissolve in cold 
potash-ley, but when boiled for some time with aqueous carbonate of 
potash, or caustic potash, it dissolves,—more easily, however, on 
addition of alcohol. The solution in caustic potash becomes turbid 
when evaporated, from separation of yellow oil-drops, which solidify to 
a soft amorphous mass soluble in water and alcohol, and are resolved 
by acids into santonin and a potash-salt (Trommsdorff). 

To prepare the compound, santonin is boiled with aqueous alcohol 
and carbonate of potash, till the red colour produced at first has dis¬ 
appeared; the solution is evaporated to dryness at 37*5°; the residue 
is boiled with alcohol; and the solution again evaporated. — It is a white 
deliquescent gum, having a strong alkaline taste and reaction; melts to 
a dark red mass when heated, and leaves a large quantity of charcoal 
when ignited. It is decomposed by boiling with water, the solution 
yielding crystals of santonin. It dissolves readily in water, in alcohol, 
and in dilute, but not in concentrated potash-ley (Trommsdorff, Heldt). 
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Peretti (IV. J . Pharm . 7. 373) describes a crystallisable compound of santonin and 
potash, also a compound of 2 at. santonin with 1 at. potash, both apparently con¬ 
taining free santonin (Ritter). 

Sodium-compound. — Obtained in the same manner as the potassium- 
compound. Crystallises, by evaporation of the alcoholic solution, in 
slender interlaced needles ; by spontaneous evaporation of its aqueous 
solution, in large, transparent, colourless crystals, belonging to the 
right prismatic system (Fig. 55) u: Z= 119° *55' (obs.), 120° 82' (calc.) ,* 
u : u over t = 118° 56' (calc.);f: t = 109° 2' (obs.), 107° 51' (calc.); 
i : i over t = 142° 17' (cbs.) \ ii u = 99° 27' (obs.). Cleavable parallel 
to t (Weiss, Wien. Alcad. Ber. 37, 377). Not altered by sunlight. 
Has an alkaline reaction. At 100°, it gives off 17*5° p. c. water 
(7 at = 18*05 p. c. HO), and at a higher temperature, 1 at. more, forming 
a carmine-red mass, which exhibits a glassy lustre when cold, becomes 
moist and glutinous on exposure to the air, and loses its colour on 
addition of water. — The compound yields by dry distillation a yellow- 
brown oil, which solidifies on cooling, and dissolves with carmine-red 
colour in alcoholic potash (Heldt). 

at 100°. Heldt. 

C 30 H IS O 6 . 246 86*02 . 

NaO . 31 10-84 10*46 

HO . 9 314 . 

C 30 H 18 O 6 ,NaO,HO .... 286 . 100*00 . 

The crystals contain 8*75 p. c. soda (Heldt), calc. = 8*66 p. c. NaO. 

Barium-compound. — Obtained by digesting hydrate of baryta with 
alcoholic santonin, till the red colour disappears, then filtering, eva¬ 
porating to dryness at 37*5°, exhausting with water, and again 
evaporating. — White, loosely coherent powder, having an alkaline 
taste and reaction (Heldt). 


C3°H 18 0 6 . 

at 120°. 

... 246-0 .... 

.... 72-23 .... 

Heldt. 

BaO. 

... 76-6 .... 

. 22-49 .... 

.... 22-09 

2HO ... 

.... 18-0 ... 

. .. 5-28 .... 


C 30 H ls O 6 ,BaOj2HO . 

... 340-6 .... 

. 100 00 .... 



Calcium-compound . — Santonin does not expel carbonic acid from carbonate 
of lime (Trommsdorff). The potassium-compound of santonin precipitates a strong 
solution of chloride of calcium. — Obtained like the barium-salt. The solu¬ 
tion, when evaporated, yields crystalline crusts, which on drying, form 
white masses, having a silky lustre, not altered by exposure to air 
containing carbonic acid, or to sunlight. The compound has an 
alkaline taste and reaction. When heated, it acquires a ruby-red 
colour, and gives off a certain quantity of santonin. Soluble in water 
and in alcohol (Heldt). 


C»>H 18 0 6 .. 

at 120°. 
. 246 .... 

.... 86*93 ... 

Heldt.] 

CaO . 

. 28 .... 

... 9-89 .... 

. 10.32 

HO . 

. 9 .... 

.... 3-18 .... 


C3°H 18 0 6 ,Ca0,H0. 

. 283 .... 

.... 100*00 .... 

.... 


With 2 at. Santonin ?— When hydrate of lime is boiled with an 
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alcoholic solution of santonin, the liquid evaporated, the residue dis¬ 
solved in water, carbonic acid gas passed into the filtrate as long as 
carbonate of lime is thereby separated, and the liquid again filtered 
and evaporated, long silky needles are obtained, having a slight alkaline 
reaction, and faintly saline bitter taste. These ciystals dissolve in 
water and in dilute alcohol, less freely in strong alcohol, and are 
decomposed by boiling with water (Trommsdorfi). These needles 
appear to be identical with the calcium-compound of santonin, analysed 
by Laubenheimer (Ann. Pharm. 11, 208), who found in it 5*09 p. c., 
corresponding* nearly to the formula 2C 3 HP 8 O c ,CaO, which requires 
5*89 p. c. CaO (Heldt). 

Magnesium-compound. — The aqueous solution of the potassium- 
compoiuid of santonin does not precipitate sulphate of magnesia. 
Santonin boiled with magnesia and alcohol acquires a faint red colour. 
On evaporating and exhausting the residue with water, a solution is 
obtained, from which acids precipitate santonin. 

Aluminium-compound. — From the aqueous solution of the potassium- 
salt, sulphate of alumina throws down a white precipitate, which dis¬ 
solves in excess of the precipitant. The latter solution becomes turbid 
when heated, from separation of alumina and santonin.—The com¬ 
pound forms white flocks, which melt without reddening when heated. 
Soluble in alcohol (Trommsdorfi). 

The potassium-compound throws down from uranic salts , a yellow 
precipitate ; from chromic salts , a green precipitate (Heldt). — From a 
strong solution of sidphate of zinc , it precipitates white flocks, which 
dissolve readily in water, are decomposed by boiling with it, and melt 
to a red mass when heated. Soluble in alcohol (Trommsdorfi). 

Lead-compound. — From the aqueous solution of the potassium- 
compound, neutral acetate of lead throws down white flocks, which 
crystallise from water or alcohol in needles having a silky lustre 
(Trommsdorfi). When a hot aqueous solution of neutral acetate of 
lead is mixed with a boiling alcoholic solution of santonin, and the 
filtered liquid is kept at a temperature between 40° and 50°, it deposits 
nodules consisting of small needle-shaped crystals having a pearly 
lustre; after prolonged washing, they contain 33*7 p. c.^lead-oxide, and 
decompose partially when reciystallised from alcohol. The mono¬ 
santonin-compound, containing 31*18 p. C. PbO (calc, for C^BW^PbO = 
31*25 p. c.) is obtained by precipitating a solution of neutral acetate of 
lead with santonin, washing the precipitate, and drying it at 100°. 
When heated, it assumes a carmine colour and gives off water (Heldt). 
It is decomposed by prolonged boiling with water. When boiled with 
excess of neutral acetate of lead, it dissolves, with formation of basic 
acetate of lead (Trommsdorfi), 

The potassium-compound of santonin forms with ferrous sulphate , a 
white precipitate; with ferric chloride, yellow flocks which dissolve in 
excess of the iron-salt, and in alcohol; the alcoholic solution deposits 
flocks of ferric oxide when heated (Trommsdorfi). 

Copper-compound. — Precipitated from a concentrated solution of the 
potassium-salt by cupric sulphate, in pale-blue flocks, which dissolve 
in water and in alcohol, and are decomposed by boiling the solution 
(Trommsdorfi). 
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Mercurous compound .— Mercurous nitrate forms with the potassium- 
compound of santonin a white precipitate, which, when boiled with 
water, yields mercurous oxide and santonin. The mercurous compound 
is soluble in alcohol (Trommsdorff). The white precipitate produced 
on mixing mercurous nitrate and the sodium-compound of santonin, is 
inodorous, insoluble in water and alcohol, and not decomposed by boiling 
water (N. Br. Arch . 100, 147). 

•as. 

Mercuric confound. — A dilute solution of the potassium-compound 
is not precipitated by mercuric chloride; but in a concentrated solution 
a white precipitate is formed, very soluble in water and in alcohol, and 
decomposed by prolonged boiling of its solution (Trommsdoiif). 

Silver-compound. — The potassium-compound throws down from 
nitrate of silver a white precipitate, soluble in water and in alcohol. 
The aqueous solution, when heated, deposits oxide of silver (Tromms¬ 
dorff). 

Santonin dissolves at 17*5° in 43 pts. alcohol of sp. gr. 0*848; at 
50° in 12 pts.; at 80° in 2*7 pts. In alcohol of sp. gr. 0*928 it dis¬ 
solves at 17*5° in 280 pts., and at 83*8° in 10 pts. (Tiommsdorff). The 
solution of yellow santonin in alcohol becomes colourless when ex¬ 
cluded from the air, and deposits colourless santonin, which, however, 
exhibits the reaction of yellow santonin with potash and alcohol 
(p. 254) (Trommsdorff, Xleldt). — Santonin dissolves in 72 pts. of cold 
and 42 pts. of boiling ether (Tiommsdorff). — It dissolves in 4*35 pts. of 
chloroform . Santonin which has become yellow by exposure to light, 
dissolves more abundantly, viz. in 3 pts. of chloroform, and the solu¬ 
tion, which is yellow at first, becomes colourless in time, and if then 
evaporated at a comparatively low temperature, deposits colourless 
crystals, whereas, if evaporated by heat, it yields yellow crystals 
(Sehlimpert, N. Br. Arch. 100, 151). 

Santonin dissolves easily in acetic acid (Alms); the acid of sp. gr. 1*073 
dissolves it, even in the cold; weaker acid only when warmed (Tromms¬ 
dorff). Concentrated aqueous tartaric acid dissolves only traces of 
santonin (Riegel, N. Br. Arch. 58, 277). — Santonin dissolves in volatile 
oils (Alms), in gently warmed oil of turpentine (Kahler). According 
to Alms and Kahler, it is insoluble in freed oils; hut according to 
Trommsdorff, it dissolves abundantly in warm olive oil, crystallising' 
out for the most part on cooling, and unites in all proportions with hot 
olive-oil. — Infusion of galls added to a hot aqueous solution of santonin, 
throws down, on cooling, yellow flocks soluble in alcohol (Tromms¬ 
dorff). 


Chlorosantonin. 

C 30 CPH 16 0 6 = C 30 0PH 16 O 2 ,O 4 . 

Heldt. Ann , Pharm. 63, 32. 

Santonin is dissolved in a warm mixture of hydrochloric ae’d with 
a small quantity of alcohol, and small crystals of chlorate of potash 
are added, the liquid being frequently stirred and kept warm. After 
some time, the whole of the chlorosantonin separates on the surface 
VOL. xvi. s 
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as a white amorphous mass, which must he washed for some time with 
water, aDd dissolved in hot absolute alcohol The solution, when 
abandoned to spontaneous evaporation, yields white needles, an addi¬ 
tional quantity of which may be obtained from the mother-liquor. 
The same solution evaporated by heat, deposits an orange-red resin, identical with 
that which is produced by chlorine in a hot alcoholic solution of santonin. 

Properties. White, shining, delicate needles, not altered by exposure 
to daylight or to the air. Grates between the teeth. Melts when 
heated to a yellowish! liquid, which solidifies again on cooling. Inodor¬ 
ous and tasteless in the sold state, but very bitter when dissolved in 
alcohol (Neutral). 

Heldt. 

at 100°. mean. 

30 0 . ISO . 5714 . 56*85 

2 Cl . 71 22*54 . 21*94 

16 H . 16 . 5*08 . 5 50 

6 O . 48 15*24 . ... 15*71 

C 30 Cl 2 H 16 O 6 . 315 . 100 00 . 100 00 

Decompositions. Chlorosantonin, heated above its melting point, is 
decomposed, with evolution of hydrochloric acid. — When exposed to 
sunlight , even in an atmosphere of hydrogen, it turns red, and after¬ 
wards brown, by superficial resination, but not so quickly as santonin. 
Hydrochloric acid is set free at the same time. Alcohol removes from 
the coloured product the brown crust, and leaves white crystals. Am¬ 
monia-pas does not act on chlorosantonin moistened with alcohol, or on 
the hot alcoholic solution. — Chlorosantonin dissolves in alcoholic 
potash , forming an orange-red liquid, which, on evaporation, yields 
orange-red drops of a potash-compound, becoming indigo-blue when 
heated for a longer time. If the potash be removed by sulphuric acid, 
and the excess of that acid by carbonate of baryta, the filtrate then 
evaporated over the water-batli, and the dry residue exhausted -with 
absolute alcohol, a red filtrate is obtained, which leaves a red resin 
when evaporated. This resin dissolves in alcohol and in ether, is 
precipitated milky by water, and cakes together when the turbid 
liquid is heated. 

Chlorosantonin is insoluble in water , but dissolves easily in alcohol 
and in ether. The alcoholic solution is precipitated by water, and after¬ 
wards becomes clear, yielding needle-shaped crystals at the same 
time. 


Bromosantonin. 


Heudt. Ann. Pharm. 68, 36. 

Bromine is dropped gradually into a cooled alcoholic solution of 
santonin, and the liquid is left to evaporate; it then deposits an orange- 
brown resin and crystals. 

White crystals, resembling chlorosantonin. Inodorous. Tasteless. 

The crystals, dried over oil of vitriol, gradually turn yellow and 
then red when exposed to sunlight, giving off hydrobromic acid at the 
same time. If they still retain a trace of alcohol, they decompose 
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even when kept in the dark, becoming covered with a dark, purple-red 
crust, soluble in alcohol. — They turn red-brown even at 100°, and melt, 
when heated, to a cherry-red liquid, which does not recrystallise on 
cooling. — They dissolve in alcoholic potash, forming a cherry-red 
liquid. 

Bromosantonin dissolves with difficulty in water , more readily in 
boiling alcohol and in ether . 


Oxygen-nucleus C 30 II u 0 6 . 

SantaliG Acid. 

C 30 H 14Q10 __ C 30 H 14 O e ,O 4 . 


Pelletier. J.PJiys . 79, 268; Bull. Pharm. 6,484. — Ann. Chim. Phys. 

51, 195; Ann. Pharm. 6, 48; Schw. 67, 88. 

Voget. Ann. Pharm. 6, 88. 

Bolley. Ann. Pharm. 62, 150; abstr. Pharm. Cen.tr. 1847, 650; J. pr. 

Chem. 43, 510. 

L. Meier. N . Br . Arch. 55, 285 and 56, 41; abstr. Pharm. Centr . 

1849, 97; Chem. Gaz. 1849,130; Ann. Pharm. 72, 320. 

Weyermann & Haffely-. Ann. Pharm. 74, 226; abstr. Pharm. Centr. 

1850, 797; Chem. Gaz. 1850, 353. 

Sandal-red. SantaVm. The colouring matter of red sandal-wood, 
Ptevocarpus santalinus and Pt. indicus {HandbucJi viii., Rhytochem. 12.)— 
Tor Preisser’s statements, which are not confirmed by Bolley, see Rev. scient. 16, 49; 
J. pr. Chem. 82, 145. — Meier found in sandal-wood, besides santalic acid, five 
different bodies, which be designates as Santalic oxide , Sanialide , Santalo'ide, 
Santalidide , and Santaloidide ; but the separate existence and the purity of these 
bodies appear doubtful. Weyermann & Haffely were not able to find Meyer’s santalic 
oxide. 

Preparation. Rasped sandal-wood is exhausted with alcohol; the 
solution is evaporated ; the resinous residue is boiled with water and 
redissolved in alcohol; the tincture is precipitated with an alcoholic 
solution of neutral acetate of lead; and the dark violet precipitate is 
collected, boiled repeatedly with alcohol of 80 p. e., and decomposed, 
either with alcohol containing sulphuric acid, or by treatment with 
hydrosulphuric acid. The santalic acid is obtained by evaporating 
the solution (Meier). The product is purified from mineral salts by 
mixing the alcoholic solution with a small quantity of hydrochloric 
acid, precipitating with water, and recrystallising from alcohol 
(Weyermann <& Haffely). The ethereal or alcoholic extract may also be ex¬ 
hausted by boiling with water, santalic acid then remaining (Meier). Pelletier’s sandal- 
red is obtained by evaporating the alcoholic tincture. Bolley exhausts with alcohol, 
distils off the greater part of the alcohol, and precipitates the colouring matter with 
water. Or he exhausts with dilute potash, precipitates with hydrochloric acid, dis¬ 
solves the washed precipitate in alcohol, and reprecipitates with water. 

Properties. Yery small, microscopic prisms of a fine red colour, 
without taste or smell. Melts at 104°. Permanent in the air. Has 
an acid reaction (Meier). 

s 2 
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Bolley. Weyermaim 

mean. & Haffely. 

at 100 Q . a. b . mean . 


30 C. 180 .... 65*69 .... 64*45 .... 65*73 .... 65*85 

14 H . 14 .... 5*11 .... 5*07 .... 5*49 .... 5*20 

10 O .. 80 .... 29 20 ... 30*48 .... 28*78 .... 28*95 


C3°H 14 0 10 . 274 .... 100*00 .... 100*00 .... 100*00 .... 100*00 


Bolley analysed santalic acid (a), precipitated from the alkaline solution by 
hydrochloric acid, and (b) from the alcoholic solution by water. In impure santalic 
acid, Pelletier found 74*7 p. c. O., 6*4 H., and 18*9 O. 

Decompositions. 1 . When heated above its melting point, it swells 
up, takes fire, and burns with a bright white flame and agreeable 
odour (Meier). — 2. A mixture of 2 pts. of a concentrated alcoholic 
solution of santalic acid and 1 pt. strong* nitric acid, assumes a brown 
colour when boiled, but does not give off any red fumes, even when 
evaporated. Water separates from the residue a yellow-brown 
powder, soluble in alcohol; the acid filtrate, neutralised with carbonate 
of baryta, yields nitrate of baryta and yellow crystals of a deli¬ 
quescent baryta-salt (Meier). Pelletier’s sandal-red is decomposed by cold, and 
more quickly by hot nitric acid, into a yellow bitter resin, dissolved artificial bitter, 
and a large quantity of oxalic acid. —3. The solution of Santalic acid in oil 
of vitriol blackens when heated; water throws down from it a black, 
amorphous mass, which dissolves in boiling potash-ley, is precipitated 
by acids, and is resolved by alcohol into santalic acid, which dissolves, 
and a residue of charcoal. Alcoholic santalic acid is not altered by 
boiling with dilute acids (Meier). — 4. The acid mixed with alcoholic 
nitrate of silver turns brown on boiling, and deposits a brown powder 
(Meier). — 5. When santalic acid is kept for several days at 100° in 
contact with strong aqueous ammonia , and excluded from the air, it 
takes up ammonia, which it does not give up to acids, or when heated 
with hydrate of lime, but only when melted with sticks of potash 
(Sohutzenberger, Zeitschr. Chem. Pharm. 4, 65). 

Combinations . Santalic acid does not dissolve in water either cold 
or boiling. It dissolves in oil of vitriol with dark red colour, and is 
precipitated by water (Meier). 

Santalic acid neutralises bases, and unites with them, forming 
uncrystallisable salts ; those which are soluble have a slightly astringent 
taste. The acid dissolves readily in aqueous ammonia, and in aqueous 
solutions of the fixed alkalis. Its solution boiled with metallic oxides, 
forms red lakes, the colour of which is not extracted by alcohol 
(Meier). 

The solution of santalic acid in aqueous ammonia is violet-red, and 
leaves, when evaporated, a residue free from ammonia (Meier). 

Santalate of Potash — Obtained by neutralising the acid with potash- 
ley. Amorphous, dark violet mass. Permanent in the air. It dis¬ 
solves easily in water, with fine violet colour, changing to red on 
dilution. It is sparingly soluble in absolute alcohol. 

Santalate of Soda. — Separates as a dark violet powder on neutral¬ 
ising a concentrated alcoholic solution of santalic acid with caustic 
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soda. It is not crystallisable, dissolves easily in water, but is insoluble 
in alcohol and in ether (Meier). 

Santalate of Baryta . — An alcoholic solution of santalic acid does 
not precipitate chloride of barium, but on saturating it with baryta- 
water, a violet-blue powder is obtained, sparingly soluble in cold 
water, more easily in boiling water, insoluble in alcohol and ether 
(Meier). — To prepare the salt, santalate of ammonia is precipitated 
with chloride of barium, and the dark violet crystalline salt is washed 
out of contact with the air (Weyermann & Hatfely). 



at 100°. 


‘Weyermann 
& Haffely. 
mean . 

30 C. 

. 180*0 .... 

.... 52-7 .. 

. 53*45 

13 H. 

. 13*0 .... 

.... 3*8® .. 

. 4*05 

9 O. 

. 72-0 .... 

.... 21-1 

. 19 60 

BaO .... 

. 76*5 .... 

.... 22*4 

. 22*90 

C^OTBaO 10 . 

. 341-5 .... 

... 100*0 .. 

.. 100 00 


In the calculation it is assumed that the baryta remained after the combustion as 
mono-carbonate. 

Santalate of Lime. — Precipitated by lime-water from the alcoholic 
solution of the acid. Dark, violet mass, nearly insoluble in water. 

The compounds of santalic acid with magnesia , alumina , zinc-oxide , 
stannous , ferrous , ferric , and cupric oxides , are obtained from the potash- 
salt by double decomposition, as violet precipitates insoluble in water, 
alcohol, and ether (Meier). 

Santalate of Lead. — Obtained by precipitating alcoholic santalic 
acid with neutral alcoholic acetate of lead, washing the precipitate with 
alcohol, and drying it at 100° (Weyermann & Ilaffely). 


30 0..... 

. 180*0 ... 

.... 36*2 . 

Weyermann 
& Haffely. 
mean . 

. 36*15 

14 H. 

... 14-0 .... 

. 2*8 . 

. 2*80 

10 0 . 

,... 80-0 .... 

. 16 5 . 

. 16-30 

2 PbO . 

. .. 223*3 ... 

. 44*5 . 

. 44-75 

C 30 H 14 O 10 ,2PbO ... 

. 497-2 ... 

. 100*0 . 

. 100-00 


Bolley analysed a lead-salt containing from 3P38 to 32'18 p. c. lead-oxide. 

Santalate of Silver . — Thrown down by the potash-salt from nitrate 
of silver as a brown precipitate (Meier). 

Santalic acid dissolves, with blood-red colour and in all proportions, 
in absolute alcohol and in spirit of 80 p. c.; in spirit of 60 p. c. only 
when warmed (Meier). It dissolves readily in acetic acid , and is 
precipitated from the concentrated solution by water (Pelletier, 
Meier). 

Santalic acid is soluble in ether. The solution is not red, like the 
alcoholic, but yellow (according to Meier, it does not redden litmus); 
when quickly evaporated in vacuo, it often leaves the acid quite 
yellow, and when evaporated in contact with the air, of a fine red colour 
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(Pelletier). — It dissolves in certain volatile oils (viz., the oils of berga¬ 
mot, cinnamon, bitter almond, clove, and rose), in others only partially, 
and in others (viz., turpentine, anise, and lemon) not at all (Vogct, 
Meier). It dissolves with difficulty in the oils of linseed, olive, and 
rape, not in oil of almonds (Meier). 


Oxygen-nucleus C 30 H 10 0 10 . 

Batiscetin. 

C 30 H 10 O 12 = C 30 II 10 0 10 ,0 2 . 


Stjenhouse. Ann, Pharm. 98,170; abstr. Chem, Soc. Qu. J. 9, 226; 

N. Phil. Mag, J., 12, 59 ; J. pr. Chem, 68, 86; N. J . Pharm. 80, 
326. 

Formation and Preparation. A. From Datiscin. 1. Botiscin is 
boiled with dilute sulphuric acid, and tlic datiseetin, which separates 
after some minutes, is collected: 

Ciscos* _ o«'II l0 O 12 + C l2 IP-0 12 . 

2. By boiling diatiscin with potash, and precipitating with an acid.— 
B. From the mother-liquors obtained in the preparation of datiscin. — These 
liquors are precipitated with basic acetate of lead: the precipitate is 
decomposed under water by hydrosulphuric acid; and the concentrated 
filtrate is boiled with dilute sulphuric acid; a resin then separates at 
the bottom, and the liquid decanted therefrom yields cliatiscelin on 
further boiling. The product is purified by solution in alcohol and 
precipitation by water. 

Properties. Nearly colourless needles, which melt when heated, 
and solidify in the crystalline form on cooling. Tasteless. 


SO 0 . 

at 100°. 

.. 180 .. 

. G2U l) .... 

SteriliouBO. 

mean. 

. 02-92 

10 II . 

. 10 .... 

3-19 

. 3*06 

12 0. 

. 96 . 

. 33-57 .... 

. 33*42 

C 30 H 10 O 12 ... 

. 286 . 

. 100*00 .... 

. 100-00 


Decompositions. 1 . Batiscetin very cautiously heated, yields a 
crystalline sublimate, which tastes sweet when re-crystallised from 
ether. — 2. When heated it burns, without any odour of burnt sugar. 

3. Cold nitric acid converts it, with rise of temperature and evolution 
of brown vapours, into a resin, which then dissolves to a dark red 
liquid, and when boiled and evaporated, leaves picric acid. No oxalic 
acid is produced in this reaction. Batiscetin boiled with dilute nitric 
acid, yields nitrosalicylic acid. — 4. With molting hydrate of potash, it 
acquires an orange-colour, and gives off hydrogen. The residue 
treated with hydrochloric ^ acid, yields a resin and salicylic acid.— 
5. When distilled with bichromate of potash and dilute sulphuric, it 
yields a watery distillate, which smells of salicylous acid, and reddens 
ferric salts. 
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Combinations. Datiscetin is nearly insoluble in water. It dissolves 
in aqueous alkalis , and is precipitated by acids. 

Lead-compound. By mixing an alcoholic solution of datiscetin with 
neutral acetate of lead, a deep yellow precipitate is obtained, which 
may be washed with alcohol and water. 


30 O . 

. 180-0 ... 

. 36-63 .. 

Stenhouse. 

mean. 

. 36-10 

8 H . 

. 8-0 ... 

. T63 .. 

. 1-65 

10 0 . 

. 80-0 ... 

. 16-28 .. 

. 16-89 

2 PbO . 

. 223-4 ... 

. 45*46 .. 

. 45-36 

. 

. 491-4 ... 

. 100-00 .. 

. 100*00 


Datiscetin dissolves easily in alcohol , and in nearly all proportions 
in ether . 


Glucosides of Datiscetin. 

Datiscin. 

C 42 H 22 0 24 = C 30 H I0 0 12 , C 12 H I2 0 12 . 

Braconnot. Ann . Chim. Flips. 8,277. 

Stexhouse. Phami. 98, 166; abstr. C%m. /She. Qw. J. 9, 226; TV". 

Phil . if ay. /. 12, 59 ; /. pr. 68, 86 ; N . J*. Pharm . 30, 236. 

Occurrence . In the herb and roots of Datisca cannalina {llandbuch. 
viii., JPhytocJiem. 32). 

Preparation. The comminuted roots are exhausted with wood- 
spirit; the mother-liquors are evaporated to a syrup; the resins contained 
in them are precipitated by addition of volume hot water; and the 
decanted liquid is evaporated to the crystallising point. The impure 
datiscin thus obtained is purified by pressing it, mixing the alcoholic 
solution with water, and filtering the liquid from the resin which is pre¬ 
cipitated Oil evaporation. Tile mother-liquors serve for the preparation of 
datiscetin (Stenhouse). Bracoimot obtained datiscin by evaporating the decoction, 
or by tre> ting the extract with cold water, and re-crystallising the insoluble deposits 
from boiling water. 

Properties. Colourless needles or laminse, having a silky lustre, soft 
and translucent, like grape-sugar. Yellowish, if not quite pure. Neutral. 





Stenhouse. 


Needles. 


mean. 

42 C ........... 

.. 252 . 

. 54'08 .... 

. 54-57 

22 H.. 

......... 22 ...... 

... 4-72 .... 

. 5-21 

24 O ... 

.. 192 ...... 

. ... 41-20 .... 

. 40*22 


C^BTO 24 ... 

.. 466 ....... 

...... 100-00 .... 

........ 100*00 


Some of the specimens of datiscin analysed by Stenhouse, still contained ash. 
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Decompositions . 1 . Datiscin melts at 180°, burns when further 

heated , emitting an odour of burnt sugar, and leaves charcoal. Ileated 
in a current of dry air, it yields a small quantity of crystalline sub¬ 
limate, probably datiscetin. — 2. When boiled with dilute sulphuric or 
hydrochloric acid , and more slowly by boiling its aqueous solution, it is 
resolved into datiscetin and sugar: 

C 42 H- 2 0 24 =» C 30 H; 10 O 12 + C 1J H 1: 0 12 . 

The sugar obtained from 100 pts. of datiscin reduces as much cupric 
oxide from alkaline solution as 37*8 to 41*6 pts. of common sugar 
(calc. 38-6 pts.) (Stenhouse). — 3. Nitric acid gradually dissolves datiscin, 
forming a yellow solution, which, when evaporated, leaves oxalic and 
picric acids. — 4 By boiling with strong- potash-ley, it is decomposed 
in the same manner as by acids. — 5. It is not altered by contact with 
yeast or emulsbi. 

Datiscin is slightly soluble in cold, more abundantly in hot water . 
— According to Braconnot, it dissolves in oil of vitriol , and is preci¬ 
pitated by water and by ammonia, but is nearly insoluble in hydro¬ 
chloric acid (vid. sup.). With iodine , it forms a yellow compound, 
soluble in cold water (Braconnot). 

Datiscin forms with aqueous ammonia and the fired alkalis , deep 
yellow solutions, which are precipitated and decolorised by acids. —- 
Aqueous datiscin forms with neutral and basic acetate of lend , a light 
yellow gelatinous precipitate; with ferric salts, a dark green; with 
copper-salts a greenish; and with stannic chloride , a light yellow preci¬ 
pitate (Stenhouse). It is not precipitated by tincture of yalls (Braconnot), or 
by solution of gelatin (Stenhouse). 

Datiscin dissolves easily in cold alcohol , and in all proportions in 
boiling alcohol; sparingly in ether (Stenhouse). It dyes fabrics both 
mordanted and unmordanted (Bracannot). 


Primary Nucleus C 30 H 22 ; Oxygen-nucleus C 30 XI 20 O 3 . 

Pipitzahoic Acid. 

C 30 IP°C 9 = C a0 XI 20 O 2 ,O 4 . 

M. 0. Weld. Ann, Pharm . 95, 188; abstr. J. pr . Chem. 66, 375; 

Pharm , Centr. 1855, 800. 

Mozolic acid. Discovered by Rio de la Loza, in the root called Rais 
del Pipitzdhuac , which, according to Ramon de la Sagra, belongs to 
the synanthareous plant Dumerilia Humboldtia of Tolucca (see CompU 
rend . 42, 873, and 1072). 

It is obtained in an impure state, by dry distillation of the root, 
better by exhaustion with alcohol and crystallisation, and purified by 
recrystallisation from absolute alcohol. 

Properties . Gold-coloured tufts of laminar crystals. Prom ether it 
separates in small shining tables belonging to the oblique prismatic 
system. Oblique rhombic prism u (Fig. 91) of 84° and 96°, and having 
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tlie end-face i inclined to the prismatic faces at an angle of 94°. Per¬ 
manent in the air. Melts at about 100° to a red liquid, which solidifies 
in the crystalline form on cooling, and sublimes at a temperature a 
little above 100° in gold-yellow laminae. 


Weld. 


30 

C...... 

. ISO .... 

... 72-58 .... 

. 72-04, to 

73-24 

20 

H. 

. 20 .... 

. ... 8*06 .... 

. 7-94 .... 

8*40 

6 

O. 

... ... 48 ... 

. 19*36 ... 

. 20*02 ... 

18*36 

C30H20Q6 „ . 

....... 248 . 

. 100*00 ... 

. 100*00 .... 

100*00 


Combinations. Nearly insoluble in loater. —Unites with bases, 
forming salts. Caustic alkalis and alkaline carbonates colour the solu¬ 
tions of the acid purple-red, and form salts easily soluble in water, 
alcohol, and ether, which remain as varnishes on evaporation, and are 
decomposed in alcoholic solution by carbonic acid. 

Baryta-salt. — Baryta-water throws down from the alcoholic solu¬ 
tion of the acid, dark purple grains, sparingly soluble in water and in 
alcohol. It is decomposed by carbonic acid in alcoholic solution. 

Copper-salt. — Obtained by precipitating the soda-salt with acetate 
of copper, dissolving the precipitate in alcohol, precipitating with 
water, washing, and drying over oil of vitriol. — Dark greenish brown, 
non-crystalline mass. Contain 6*84 p. c. hydrogen, and 11*12 p. c. 
copper, and is therefore C 30 II 19 CuO 6 (calc. 6*81 H. 3 and 11-36 Cu). — Melts 
above 100°, depositing cupric oxide, while part of the acid sublimes. 
Soluble in alcohol and in ether. 

Lead-salt. Obtained by precipitating the soda-salt with basic 
acetate of lead, and dissolving the precipitate in alcohol. Contains 
44*02 p. c«lead, and is therefore perhaps C 80 H 18 Pb 2 O 8 (calc. 45*7 p. c. 
lead). 

Silver-salt . Obtained by precipitating the soda-salt with nitrate of 
silver, as a dark purple precipitate, insoluble in water, soluble in alcohol 
and ether. Contains 29*35 p. c. silver (OTS^AgO 6 = 30*42 p. c. Ag.) 

The acid dissolves easily in alcohol and ether , and is precipitated by 
water. 


Oxygen-nucleus C 30 H 12 O 10 . 

Anemonin, 

C 30 H 13 0 ls ~ C 12 H 12 O 10 ,O 2 . 


Heyer. Crell. Chem. J. 2, 102 .—Crell. JST. Entd. 4, 42. 
Vauqtjelin & Robert. J. Pharm. 6, 229; N. Tr. 1 , 365. 

J. Schwarz. Mag. Pharm. 10, 193; 19,168. 

Rabenhorst. JSf. Br. Arch. 27, 93. 

Lowic & Weidmann. Pogg. 46, 45 ; Ann. Pharm 32, 276. 
Fehling-. Ann . Pharm. 38, 278. 

JtiL. Muller. N. Br. Arch. 63, 1 ; Pharm. Centr. 1850, 618. 

O. L. Erdmann. J . p?\ Chem . 75, 209; Rep . Chim. pure 1, 192. 
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Anemony-camphor. Pnlsatilla-camphor. Anemonewn. First observed by 
Stork (.Libellus de usu med. Pulsatilla nigric. Wien. 1771); re-discovered 
by Heyer in 1779. — Tlie volatile acrid principles (xiv. 471) are per¬ 
haps related to the body from which anemonin and anemonic acid are 
formed. 

Occurrence and Formation . The fresh herb of Anemone p? t atensis, 
A. Pulsatilla (Heyer), and A. nemorosa (Schwarz), of Ranunculus Flam - 
mulct , R. bulbosus (J. Muller), and R. sceleratus (Erdmann), yields, by 
distillation with water, a clear distillate, having a sharp taste, and 
pungent, tear-exciting odour. This liquid yields to ether an acrid oil, 
which, according to Schwarz and Erdmann, does not redden litmus, 
but, according to Muller, has a strong acid reaction. It has a golden- 
yellow colour, is heavier than water, free from sulphur, and decom¬ 
poses by keeping, or in contact with water or chloride of calcium, into 
anemonin and anemonic acid (Erdmann). The water distilled over the 
anemony plant, especially if concentrated by cohobation, likewise 
deposits, after keeping for some weeks or months, crystals of anemonin 
and white pulverulent anemonic acid, separable by alcohol, which dis¬ 
solves only the crystals. This treatment deprives the anemonin of its 
acridity (Heyer, Schwarz). 

Properties. Colomdess, shining prisms belonging to the right 
prismatic system. The crystals, which are mostly tabular, exhibit 
all the faces of Fig. 53, with this difference, that neither i nor u 
truncates symetrically the edges of the octahedron a; between p and 
y there is a prism s; also an octahedron / 3 , situated in the same zones 
with p and a, also with t and s. The more simple crystals exhibit only 
the faces t, i,p , and u. — m: u = 148° 30' (nearly); m: y = 130° 0' 
p : i = 115° 19'; p : 5 = 157° 13'; p s a = 120° 37'; p : p = 146° 2' ; 
y: s = 152° 43' ; a: ft = 160° 15'. The £-face is striated parallel to i 
(Grailich & Lang, Wien. A lead. Per. 27, 60). Different from these 
are the crystals obtained by Frankcuheim (V. Br. Arch . 68, 3): 

l. From Pulsatilla pratensis. Short rhombic prisms y (Fig. 53), having 
their lateral edges truncated by p and w, acuminated at the top by 
i and u. Subordinate are two octahedrons, the lower being that 
whose edges are symmetrically truncated by f, «, y ; also a truncation 
between y and m. Cleavage-planes parallel to m and p : u: m = 
112° 15'; z: p = 130° 34'. — 2. From Anemone nemorosa . Long prisms, 
with predominating faces m 9 y ; also u , a truncating face between u and 

m, another between y and m, and lastly, the end-face t . 

Heavier than water. Very friable. Inodorous. In the solid state 
it has little more than a fatty taste, but in the melted state its taste 
is intensely biting and burning, and leaves a numbness on the tongue 
for several days (Heyer, Robert). It is an acrid poison. — Neutral to 
vegetable colours (Fehling). 





Lowig & 

Feliling. 




Weidmann. 



Crystals. 


mean. 

mean. 

30 C.... 

. 180 ..... 

... 62-50 .. 

.. 54-69 . 

.. 62-45 

12 H.. 

. 12 . 

... 4*17 .. 

. 4*30 . 

.. 4-29 

12 O. 

. 96 . 

... 33*33 .. 

. 41-01 . 

.. 33-26 

C^BTO 12 .... 

. 288 .. 

100*00 

. 100*00 .. 

.. 100*00 
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Lowig & "Weidraann gave tlie formula C'lFO 4 . The discrepancies of their 
analyses have not been explained. 

Decompositions . 1. Anemonin softens at 15°, giving off water and 

a very pungent vapour; the yellow residue decomposes above 300°, 
with separation of charcoal (Fehling). — According to earlier observations, 
anemonin is volatile. — By dry distillation, it yields a limpid watery distillate, 
having a peppery taste, also a yellow empyreumatic subhmate, soluble m alcohol, and 
a residue of charcoal (Heyer). When it is heated in a glass tube, the greater part 
volatilises undecomposed, and condenses to a solidifying oil, a small quantity of brown 
resin remaining behind (Vauquelin). —2. When held in a lamp-name, it 
burns away completely, with a bright flame (Heyer). It dissolves with¬ 
out decomposition in cold oil of vitriol (Lbwig & Weidmann), the solu¬ 
tion not blackening, even after many days (Muller). According to 
Fehling, it is carbonised by oil of vitriol. — 4. When quickly heated in 
chlorine gas , it gives off a large quantity of hydrochloric acid, and forms 
a yellow volatile oil (Fehling). — 5. Strong hydrochloric acid converts 
it into aneinoninic acid (Lowig & Weidmann). — 6. Heated with nitric 
acid, it forms oxalic acid (Fehling). — 7. Heated with peroxide of 
manganese and sulphuric acid , it yields formic acid (Fehling'). 

8. It dissolves without decomposition in aqueous alkalis and in 
baryta-water (Fehling); according to Lowig & Weidmann, however, 
it takes up at the same time 2 at. water, and is converted into their 
aneinoninic acid. 

a. According to Lowig $ Weidmann, —When anemonin is boiled with 
excess of concentrated baryta-water, red flocks of basic anemoninate 
of baryta are deposited, which dissolve with yellow colour on addition 
of a large quantity of anemonin. If the basic salt is converted into 
a neutral salt by passing carbonic acid into the liquid, the neutral salt 
precipitated by neutral acetate of lead, the lead-salt decomposed by 
hydrosulphuric acid, and the filtrate evaporated, anemonin remains as 
an amorphous, brittle, translucent brown mass, which melts at 100°, 
dissolves easily in water, sparingly in alcohol, and not at all in ether. 
This acid, according to Lowig & Weidmann, is C 7 H 5 Q 6 , contains 
43 p. c. C., and 5T H., and forms with bases, brown amorphous salts, 
of which the lead-, mercury-, and silver-salts are insoluble in water. 

b. According to Fehling. Anemonin dissolves in aqueous alkalis, with 
yellow colour, neutralising them completely, and the solutions, when 
evaporated, leave a brown mass, from which acids separate a yellow 
gum easily soluble in water. — When anemonin is dissolved in baryta- 
water, and carbonic acid is passed into the slightly alkaline liquid, a 
small quantity of organic substance is precipitated together with the 
carbonate of baryta. This organic substance, -which remains in solu¬ 
tion after the precipitate has been dissolved in acetic acid, and the 
baryta precipitated by sulphuric acid, is yellow, crystalline, and does 
not precipitate ammoniacal solutions of lead- or silver-salts. — The 
solution of anemonin in baryta-water, when freed from carbonate of 
baryta and excess of carbonic acid, and then mixed with neutral 
acetate of lead, yields a light yellow precipitate, which contains 
26-64 p. c. 0., 2*19 H., 16*42 O., and 54*75 PbO., agreeing nearly with 
the formula C 9 H 4 0 4 . The quantity of this precipitate amounts to 
scarcely of the anemonin employed; hence the acid cannot be 
formed from anemonin by simple assumption of water (Fehling). 
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Compounds of Anemonin . Anemonin is very slightly soluble in cold 
woter; from solution in boiling water it crystallises on cooling 
(Yauquelin). 

It unites with lead-oxide and silver-oxide (Folding). 

Lead-compound . — Obtained by boiling anemonin and lead-oxide 
with water , and crystallises from the filtrate on cooling, together with 
anemonin, which may be extracted by hot alcohol. Tho Lot filtrato 
treated with alcohol, yields a precipitate containing 60*28 p. c. oxide of lead 
(Fehling). 


30 C . 

. 180 ... 

. 35-15 ... 

Fehling. 
. 35*63 

12 H. 

. 12 ... 

. 2*34 ... 

. 2*68 

12 O . 

. 96 ... 

. 18-76 ... 

. 18*94 

2 PbO. 

. 224 ... 

... 43-75 ... 

. 42 75 

0»H“O»2PbO. 

. 512 .... 

. 100*00 ... 

. 100*00 


Silver-compound. —Crystallises from the hot-filtered solution obtained 
by boiling anemonin with carbonate of silver (Fehling). 

Anemonin dissolves sparingly in cold, easily in boiling alcohol , and 
crystallises on cooling. —It is insoluble in cold, and sparingly soluble 
in boiling ether , separating out completely on cooling (Fehling, Muller), 
—|Soluble in chloroform (Erdmann), hot oil of lavender , and hot palm-oil 
(Heyer). 


Anemonic Acid. 

C 30 H U 0 14 ? 

Literature and Formation; see Anemonin (pp. 255, 266). —Not to be confounded 
with anemoninic acid. 

White, tasteless, non-crystalline powder. Has an acid reaction. 


30 O . 

. 180 . 

. 58*82 . 

Fehling. 
mean . 

14 H. 

. 14 . 

. 4*5*7 . 

. 4*51 

14 O. 

. 112 . 

. 36*61 . 

.. 37*62 

cra^o 14 . 

.. 306 . 

. 100*00 .... 

. 100*00 


Decomposed by dry distillation . Takes fire in aflame and burns with 
incandescence (Heyer), first with a bright flame, then with a glimmer¬ 
ing light, and empyreumatic odour, like that of caramel (Schwarz). — 
JNitric acid first turns it yellow, then dissolves it quietly, and deposits 
flocks on addition of water or hydrochloric acid (Riibenhorst). — It is 
blackened by oil of vitriol (Heyer;, and is not sensibly altered hj iodine, 
chlorine , or hydrochloric acid (Schwartz). 

Does not dissolve in water or in dilute acids , not even in dilute 
acetic acid (Heyer). 

It unites with bases , forming salts (Rabenhorst). It dissolves in 
potash-ley , with yellow colour, turning brown when heated (Heyer). 
According to Schwarz, it colours ammonia , potash , and soda yellow, 
the acid itself assuming an orange-yellow colour; the yellow 
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liquid is decolorised by hydrochloric acid, with precipitation of yellow 
flocks ; the orange-yellow powder retains alkali, even after it has been 
several times washed with water, which renders it paler. — Baryta and 
lime-water colour anemonic acid of a paler yellow than the alkalis 
(Schwarz). 

Anemonic acid does not dissolve in alcohol or ether , oil of lavender , or 
palm-oil (Heyer, Fehling). 


Primary Nucleus , C 30 H 20 . 

Cedrene. 

C 30 !! 24 . 

Walter. N. Ann. Chim. Phys. 1, 501; J. pr. Chem. 24, 232 ; Ann. 

PJiarm. 39, 249 ;— N. Ann . Chim. Phys . 8, 354 ; J. pr. Chem. 30, 367; 

Ann. Pharm. 48, 35. 

The name Cedrin was given by Lewi (J. Chim. mid. 1851, 232; JReyert. 
109, 350), to neutral bitter needles obtained from the fruit of Simaba Cedrcm s 
sparingly soluble in cold, easily in boiling water, and in alcohol. The substance may 
be extracted by alcohol from the fruit after it has been freed from fat by ether. 

The volatile oil of Juniyeres virginiana (Virginian Cedrene- or Pumper-oil) is a 
mixture of cedrene and cedar-camphor. It forms a white, soft, crystalline mass. 
After dehydration, it solidifies at 270°, its temperature then rising to 32°; on 
distilling it, the greater part goes over at about 282°, whilst a portion remains 
altered by the heat. 

When oil of cedar, previously distilled and solidified, is subjected 
to pressure, solid cedar-camphor remains behind, whilst a solution of 
that substance in cedrene runs off. The latter repeatedly subjected 
to fractional distillation, yields cedrene boiling between 264° and 268° 
as the first portion of the distillate. This liquid is purified by repeated 
distillation over potassium, till the metal is no longer tarnished 
by it. 

When anhydrous phosphoric acid is added by small portions to 
cedar-camphor C^IPO 2 , great heat is evolved, and a black viscid oil is 
obtained, with yellow oil-drops floating upon it. On distilling this 
product, cedrene passes over, and may be purified by distilling it once 
or twice over anhydrous phosphoric acid, then repeatedly over 
potassium. 

Properties. Colourless oil, of sp. gr. 0*984 at 14*5°, and boiling at 
237°. Has a peculiar aromatic odour, different from that of cedar- 
camphor; its taste is at first faintly, afterwards strongly peppery. 
Vapour-density =. 7*9. 

Walter. 

a. h. 

30 C . 180 88-23 87*80 87*97 

24 H . 24 11*77 12-01 11*95 

(PH 24 .. 204 100*00 99*81 99*92 

Yol. Density. 

C-vapour. 30 12*4800 

H-gaa . 24 1*6632 

Cedrene-vapour.... 2 14*1432 

1 . 7*0716 
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PRIMARY NUCLEUS C 30 H 24 . 


a. Cedrene separated from oil of cedar; 5. prepared from cedar-camphor. 
Walter gave the formula C 32 H~ 6 ; Gerhardt (Traite 4, 354), the above. 

When eedrene is boiled for a long time, it turns yellow, and its 
boiling point rises. 


Cedar-camphor. 

C 30 IP 6 G 2 = C 30 H 24 ,H 2 O 2 . 

Walter. N. Ann. Chim . Phjs. 1 , 498; 8, 354. 

Obtained by expressing the crude once-distilled cedar-oil (p. 269), 
and purified by repeated crystallisation from alcohol. 

White, silky needles, which melt at 74°. Boiling point 282°. Has 
a peculiar aromatic odour, and faint taste. Vapour-density = 8*4. 


30 C. 

.. 180 . 

... 81-08 , 

Walter. 

.... 81*0 

C-vapour . 

Vol. 

.. 30 

Density. 
.... 12*4800 

26 H . 

.. 26 . 

... 11-71 . 

.... 11*8 

II-gas . 

.. 26 

.... 1-8018 

2 O.. 

... 16 . 

... 7-21 , 

.... 7 2 

O-gas .. 

.. 1 

... 1*1093 

C30JJ26O2 .. 

.. 222 . 

... 100-00 , 

... 100*0 

Vapour of ce- 

1 3 

.... 16-3911 





clar-camph. 

; i 

.... 7-6956 


So according to G-erhardt (Traits 4, 354) ; Walter gave the formula C 32 H 28 0 2 . 


Decompositions . "With oil of vitriol , it turns brown, and deposits a 
yellow oil, without forming a conjugated acid. — Anhydrous phosphoric 
acid converts it into cedrene. — With pentachloride of phosphorus it forms 
an aromatic oil, difficult to obtain pure. 

It is nearly insoluble in water , but dissolves readily in alcohol , either 
hot or cold. 


Cubebene. 

C S0 II 24 . 

Soubeirax & Capitaine. J. Pharm , 26, 73; Ann. Pharm. 35, 323. 

When cubebs, the fruit of Piper Cuheba (.Bandhuch viiL, Phytoohem. 
81), is distilled with water, a volatile oil, called oil or essence of cubebs , 
passes over, from which, on keeping and cooling, camphor of cubebs 
separates, while cubebene remains in solution. 

If the oil of cubebs is identified over brine, then dehydrated by 
leaving it in contact with chloride of calcium for several days, at 40° 
—45°, and subjected to fractional distillation, water passes over with 
the oil, being probably formed by decomposition of the camphor of 
cubebs. The first twelfth part of the distillate, after being again 
dried by chloride of calcium, is less viscid than the crude oil, has a 
density of 0*919, and the comparison C 30 H 24 (Soubeiran & Capitaine.) 

Soubeiran & Gapitaine. 

30 C ... ISO . 88-23 . 87*36 

24 H. 24 .. 11-77 . 11-76 


0»H 24 


204 


100-00 


99-12 
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Camphor of Cubebs. 

C 30 H 36 O 2 = C^H^BPO 2 . 

Tescbekacher & Brooke. Phil. Ann. 5, 450. 

Muller. Ann. Pharm. 2, 90. 

Sell & Blanchet. Ann. Pharm. 6, 294. 

Winckler. Repert. 15, 345; Ann. Pharm. 8, 203. 

Aubergier. ./. Pharm. 27, 278 ; Rev. scient. 4, 220. 

Hydrated Oil of Cubebs. Hydrate of Cubebene. Seep. 270_Obtained by 

cooling oil of cnbebs, pressing the solid matter which separates, and 
recrystallising it from alcohol (Muller); better from ether-alcohol 
(Blanchet & Sell.) 

Colourless, transparent crystals of the right prismatic system, 
having a vitreous lustre. Fig. 66, without the small faces between t 
and a. Rhombic octahedron a, having its acuter lateral edges trun¬ 
cated by y ; the prism u with the end-faces m and t ; also a prism u 2 
between t and u . a : cl in front = 145° 40' (Brooke), 145° 0' 
(Kobell) ; ol : a over y = 115° 45' (Br.); 115° 40' (Kob .); cc: cc over u 
= 74° 56' (Br.) ; 75°' 24' (Kob.); u: t = 151° O' (Br.); u*: t = 165° 0' 
(Br.) Cleavable parallel to m (Kobell, Hepert . 45, 351).—Melts 
between 68*7° and 70° (Winckler), at 69° (Aubergier) to a limpid oil, 
which solidifies in the crystalline form on cooling. Sp. gr. at the 
melting point, 0*926 (Aubergier). Boils between 150° and 155° 
(Winckler), at 150° (Aubergier), and sublimes in small quantities, or 
distils over without alteration in large quantities (Blanchet & Sell, 
Muller). — Smells slightly of cubebs ; tastes slightly burning at first, 
afterwards cooling. Neutral.—Lsevorotatory; [oC]r =56*7° (Aubergier). 





Blanchet 

Aubergier. 




& Sell. 




mean . 

mean . 

30 O. 

. 180 .... 

.... 81*08 

. 80*3 . 

... 76*95 

26 H . 

. 26 .... 

.... 11*71 ... 

. 11*6 .... 

... 11*84 

2 O . 

. 16 ... 

... 7*21 ... 

. S*L . 

... 11*21 


C 30 H 24 ,2HO . 222 . 100 00 .. 100*0 . 100*00 

According to Blanchet & Sell, it is C 16 H 14 0 ; according to Aubergier, C 30 H 18 O 2 . 

Decompositions . JSy distillation ? (p. 270). — It takes fire when held in 
aflame, but does not continue to burn when removed.’—When triturated 
with iodine , it forms a thick brown liquid. — In chlorine gas it melts to a 
colourless liquid, which, if more chlorine be passed into it, becomes hot 
and turbid, afterwards clear again, and solidifies to a transparent, 
tough, yellow-brown, acid mass. — Oil of vitriol slowly turns it brown. 
— Nitric acid of sp. gr. 1*5 converts it into a resin, with violent 
evolution of nitric oxide gas (Winckler). 

Immersed in boiling water , it melts without dissolving, and distils 
over slowly with the aqueous vapour (Winckler, Muller). It does not 
dissolve in potash-ley , aqueous ammonia , or dilute acetic acid . Glacial 
acetic acid shaken up with camphor of cubebs dissolves it, and the 
solution, on addition of a larger quantity of the camphor, yields drops 
of oil, which do not solidify till the acid is neutralised (Muller). 
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It dissolves readily in alcohol, in ether, and in oils, both fixed and 
volatile. According to Blancliet & Sell, it crystallises from the ether- 
alcoholic, but not from the alcoholic solution. 


Hydrochlorate of Cubebene. 

C S0 H 23 C1 2 = C 80 H 24 ,2H01. 

Soubeiean & Capitaike. J. Pharm. 26, 75. 

Camphre de Cubebe. 

When hydrochloric acid gas is passed into volatile oil of cubebs, the 
oil becomes turbid, acquires a dark red-brown colour, and solidifies to 
a crystalline mass, which may be purified by pressure and recrystalli¬ 
sation from alcohol. The black mother-liquor does not yield any more 
crystals, even when cooled to — 10°. 

Long, oblique prisms, with rectangular base. Sp. gr. 0*801. 
Boiling point 131°. Lsevorotatory; [a]j = 57*89°. — Tasteless and 
scentless. 

Soubeiran & Capitaine. 


30 C . 

. 180 . 

. 64-9 . 

. 64-3 

26 H. 

. 26 . 

. 9-3 ...... 

. 9-3 

2 Cl . 

.. 71 . 

. 25 8 . 

. 24-7 


CFHPfiRCL . 277 . 100*0 . 98‘3 


The vapour passed over red-hot quicklime does not yield any oil, 
but a small quantity of crystalline sublimate, perhaps naphthalin. 

It dissolves in alcohol so abundantly, that the solution solidifies on 
cooling. 


Appendix to Cubelene and Camphor of Cubebs . 

1. Oil of Cubebs. 

Bor the Literature relating to this oil, and for its constituents > see page 270. 

Cubebs yield 2*1 p. c. of volatile oil (Trommsdorff); 7*8 p. c. 
(Winckler); 10*7 p. (Steer) ; 15*6 (Wiking, N. Br . Arch. 39; 30). 

The oil, after rectification, is colourless and viscid, the last portion 
which passes over in the fractional distillation having nearly the con¬ 
sistence of butter. Sp. gr. 0*936 at 6*5° (Winckler), 0*929 (Soubeiran 
& Capitaine); 0*92 (Zeller); 0*92 to 0*936 (Yan Hees, W. Br. Arch. 61, 
18); 0*929 (Williams, Ann . Pharm. 107, 242); at 0°, it is 0*924 ; at 100° 
it is^ 0*853 (Aubergier). — The greater portion distils over between 
250° and 260°, but leaves a coloured residue, both in this distillation 
and on subsequent rectification (Soubeiran & Capitaine). Its odour is 
slightly aromatic, and its taste warming, like that of camphor or 
peppermint. — Neutral. — Laboratory; [cc]j for the oil dried over 
chloride of calcium = 40*16; for the same oil, after it has been freed 
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from the water which forms on distillation (p. 270), it is 39*40° 
(Soubeiran & Capitaine). Aubergier found for the molecular rotatory 
power of the portion which distils first [cc]r = 30*98° ; for the last, very 
viscid portion of the distillate, after separation of the camphor of cubebs 
which forms at0°, [cc]r = 28*28°,—much weaker, therefore, than that 
of camphor of cubebs, which latter he is disposed to regard as the 
only optically active constituent of the oil. 

Oil of cubebs in contact with iodine becomes warm, gives off 
yellow and violet vapours, and acquires a biown colour and viscid 
consistence (Whackier). Nitiic acid does not set the oil on fire, but 
heats it strongly, and converts it into a resin, with copious evolution 
of nitrous vapours. — When dropt into a large quantity of oil of vitriol, 
it forms a red-brown solution, containing a conjugated sulpho-acid 
(Gerhardt, Compt. rend. 17, 314). Heated with oil of vitriol, it makes 
a loud and continued hissing noise, and gives off a colourless oil, which, 
after precipitation, exhibits a slight leevoratory power ([a]?* = 5*25), 
and is perhaps identical with cubebene (Aubergier.) — With bichromate 
of potash and oil of vitriol, oil of cubebs assume a greenish colour 
(Zeller). 'With absolute acohol , it forms a turbid mixture ; with 27 pts. 
alcohol of sp. gr., 0*87, an opalescent mixture (Zeller). 


2, Cubebin. 


Monheim. Repert. 44, 199. 

Oassola. J. Chim. med 10, 68; abstr. Repert. 50, 220 ; ISf. Br. Arch . 
3 303. 

Steer. Rejiert. 61, 85 ; N. Br . Arch. 12,197. — Repert. 71, 119; N. Br . 
Arch.% 4, 207. 

Soubeiran & Capitaine. J. Pharm. 25, 355 ; abstr. Repert. 67, 113; 

AT. Br. Arch. 19, 173; Ann. Pharm. 31, 190; J.pr. Chem. 17, 480. 
Schuck. Ah Repert. 1, 213. 

Engelhardt. A 7 . Repert. 3, 1. 

Discovered by Monheim; prepared pure by Soubeiran & Capitaine. 

Occurrence. In cubebs, the not perfectly ripe fruit of Piper Cubeba 
(Ilandbnch viii., Blu/tochcm. 81). Separates from the ethereal extract 
of cubebs on keeping (Schuck, Engelliardt). 

Preparation . From cubebs, freed from volatile oil by distillation 
with water, then pressed and dried. The cubebs are exhausted with 
boiling alcohol, the decoctions are evaporated to an extract; this extract 
is treated with caustic potash, to remove certain substances soluble 
therein; and the cubebin which remains is washed with water 
and purified by repeated recrystallisation from alcohol (Soubeiran & 
Capitaine). From the alcoholic tinctures, after sufficient concentration, 
th*e cubebin crystallises on cooling', and may be purified by recrystalli¬ 
sation, with help of animal charcoal (Steer). 

Schuck employs cubebs not previously freed from volatile oil, adding 
a of their weight of quick lime. — Monheim exhausts the cubebs with 
ether, before treating them with alcohol, in which process, however, the 
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ether, by help of the volatile oil, dissolves a portion of the cubebin 
(Engelhardt).— The ethereal extract of cnhehs prepared in the per¬ 
colator, yields, by spontaneous, evaporation needle-shaped crystals 
mixed with oil and resin; they may be obtained pure by washing with 
potash-ley and recrystallisation from alcohol, or from boiling acetic acid 
(Eiegel, iV. Jahrh. Pharm . 8, 96). 

The product (varying perhaps in quantity according to the age of 
the cubebs) amounts to 5*85 p. c. of crude cubebin (Steer), 0*18 p. c. 
(Schuck). 

Properties. Small, white needles (Soubeiran and Capitaine); laminae 
having a silky or pearly lustre. Does not lose weight in vacuo at 200°, 
and may be fused without decomposition (Soubeiran & Capitaine). 
Melts at 120°, and solidifies to a tough greenish-yellow resin on 
cooling (Schuck). Inodorous, tasteless, and neutral. 


Soubeiran. 

a b & Capitaine. 


20 C . 

... 120 .. 

... 67-41 

34 C. 

.. 204 .. 

... 68-00 . 

... 66-91 

10 H . 

.... 10 .. 

... 5*62 

16 II. 

16 .. 

„ 5-33 . 

... 5-68 

6 O . 

.... 48 . 

... 26-97 

10 O. 

.. 80 . 

... 26-67 . 

.. 27-41 

... 

.... 178 . 

... 100-00 

C 34 H 16 0 10 .. 

.. 300 . 

... 100-00 . 

... 100-00 


Soubeiran & Capitaine’s analyses, wlien recalculated, agree better -with the formula 
a, than with their own formula C 34 H 17 0 10 (Kr.). 


Decompositions. Cubebin when heated, swells up, gives off white 
fumes, and burns with a bright flame, leaving a considerable quantity 
of charcoal. — Hot nitric acid colours it dark reddish yellow, and 
gives off nitrous gas (Schuck). — With oil of vitriol it assumes a fine 
blood-red colour, the mixture becoming carbonised when heated 
(Soubeiran & Capitaine, Schuck). — It is not altered by hot hydrochloric 
acid (Schuck). 

It is nearly insoluble in cold, and but slightly soluble in hot water. 

— It is not altered by alkalis and earths , and does not unite with them, 

— It dissolves in acetic acid , especially when hot, and crystallises on 
cooling. 

It dissolves at 20°, in 76 pts. absolute alcohol , and in 140 pts. 
alcohol of sp. gr. 0*85 (Soubeiran & Capitaine); in 200 pts. cold and 
10 pts. boiling alcohol (Schuck). It dissolves in 26*6 pts. ether of 12° 
(Soubeiran & Capitaine), sparingly in chloroform , more readily in oils 
both fixed and volatile. 


Lactncerin. 

? C^H^G 2 = C S0 H 24 ,0 4 . 


Waxz. Ann. Pharm. 82, 85; Pharm. Centr. 1840, 59 ; Jahrh. % pr. 
Pharm. 14, 25. 

Lenoir. Ann. Pharm. 60, 83. 

Ludwig, Thieme, & Euickholdt. JST. Br. Arch. 50, 1 , and 129. 


Walz’fe Lettuce-fat j Lenoir’s Lactucone; Ludwig’s Lactncerin . —- Occurs in 
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lactucarium, tlie milky juice of Lactuca virosa (Sandbuch viii. Plnjiochem. 
69). On other bodies prepared from laotucarimn, see page 278, and Saadbneh. 
vin. 69. 

Preparation . Chopped lactucarium is 3 repeatedly exhausted with 
boiling alcohol, and the tinctures are filtered while hot. The liquid, 
on cooling, deposits nodules of lactucerin, contaminated with colouring 
matter and bitter principle, from which they may be purified by 
repeated crystallisation from alcohol, with help of animal charcoal 
(Lenois). 

Ludwig treats the lactucarium with water, before exhausting it 
with alcohol, and frees the lactucerin from admixed bitter principle by 
washing with water. —The fresh milky juice of Lactueavwosa deposits, 
when mixed with water, a white curdy mass, from which alcohol 
extracts lactucerin. — Dry lactucarium yields as much as 58 p. e. 
lactucerin. 

Properties. Slender, colourless needles, united in stellate groups, 
melting between 150° and 200° to an amorphous mass, and solidifying 
to an amorphous transparent mass on cooling. In a stream of car¬ 
bonic acid it Tolatilises for the most part undecomposed. Scentless, 
tasteless, neutral, and without action on the animal organism (Lenoir). 





Lenoir. 

Ludwig. 




mean » 


30 C. 

. 180 ... 

.... 81*81 ... 

. 81-00 .... 

. 81*08 

24 II . 

. 24 .... 

.... 10 91 ... 

. 11-11 ... 

.... 11-41 

2 0. 

.. 16 ... 

.. 7-28 ... 

. 7-89 .... 

.. 7*51 

C 30 H 24 O 2 . 

. 220 ... 

.. 100-00 ... 

. 100*00 .... 

.... 10000 


In oilier analyses, Ludwig & Ruiekholt found from 1 to 5 p. c. less carbon, 
doubtless in consequence of impurity of the lactucerin. 


Decompositions. "When heated, it partly creeps, undecomposed, up 
the sides of the vessel, and partly decomposes, yielding a large quan¬ 
tity of acetic acid (Lenoir). When subjected to dry distillation, Lt first 
gives off white fumes which condense to a colourless acid liquid, then 
heavy, yellow vapours, and a dark-eolourcd oil, while a email quantity 
of charcoal remains. No carbonic acid or combustible gas is evolved 
in the decomposition (Ludwig*). — Lactucerin dissolves in oil of vitriol, 
forming a brown solution which chars wdien heated (Ludwig), lt is 
not altered by chlorine qas (Lenoir). Ileated with nitric acid of sp. gr. 
1*25, it dissolves, and leaves on evaporation a yellow residue, which is 
soluble in aqueous ammonia, and is precipitated from the solution by 

acetic acid (Ludwig). . .» . 

Lactucerin is insoluble in water. It is not altered by aqueous or 
alcoholic potash, and is not precipitated from its alcoholic solution by 

metallic salts (Lenoir). 2 7 ,. 7 

It is soluble in alcohol , in ether, and m oils both fixed and volatile 

(Lenoir). 
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Appendix to Lactucerin . 

Lactucin. 

Walz. Ann, Pharm . 32, 85. — Jahrb. pr. Pharm. 14, 25. — N. Jahrb . 

Pharm. 15, 118. 

Atjbergier. Compt . mic?. 19, 923 ; A?m. Pharm . 44, 299. 

Ludiyig. 2V. -Sr. ArcA 50, 1, and 129. 

Kromayer. 2V. -Sr. Arc7z. 105, 3. 

Ludwig & Kromayer. N. Br. Arch . Ill, 1. 

The bitter principle of Lactucarium. Occurs in the milky juice of 
Laotuca altissmia (Aubergicr). — Prom the alcoholic extract of Lacbuca sativa 
Pagenstecher (Ann. Pharm. JO, 323 : Pharm. Centr. 1841.11<) extracted with alcohol 
of 95 p. c. white, bitter crystals, having the consistence of wax, incapable of uniting 
with acids or with alkalis, soluble in all proportions in water and alcohol, insoluble 
in ether. It is doubtful whether these crystals consisted of lactucin. 

Preparation . Fresh German lactucarium is drenched with IP pts. of 
hot water, and pressed after standing for fourteen days; and the residue 
is stirred up with cold water to a pulp and again pressed, whereby oxalic 
acid and other substances are dissolved, and a residue is obtained con¬ 
sisting chiefly of lactucin and lactucerin. This residue is boiled at 
least five times with fresh quantities of water, as long as the extracts 
acquire a bitter taste, whereupon lactucin dissolves while lactucerin 
remains undissolved. The united aqueous extracts, evaporated till 
they amount to half the weight of the lactucarium employed, solidify 
on cooling to a granular mass, which must be separated from the 
mother-liquor, dissolved in hot water, and mixed with basic acetate of 
lead. The precipitate is washed with hot water; hydrosulphuric acid 
gas is passed into the filtrate ; and the liquid is again filtered, evapo¬ 
rated, and left to itself. Lactucin then crystallises out after a while, 
and a further quantity is obtained on concentrating the mother-liquor. 
It may be purified by recrystallisation from hot alcohol, with help of 
animal charcoal. — The mother-liquors of the granular mass, when 
freed from substances precipitable by basic acetate of lead, then from 
excess of lead, and evaporated, yield an additional quantity of lactucin, 
till at length nothing remains but uncrystallisable lactucopicrin (Lud¬ 
wig & Kromayer). The yield is about ^ p. c. of the lactucarium, or less 
(Kromayer).— Walz exhausts pulverised lactucarium with a warm 
mixture of alcohol and yfe concentrated acetic acid; adds a large 
quantity of water, then basic acetate of lead, as long as a precipitate 
is thereby produced; and washes this precipitate with weak alcohol 
containing acetic acid. The filtrate, freed from lead by hydrosulphuric 
acid, is evaporated to dryness at about 60°, and the residue is ex¬ 
hausted with ether, from which, on evaporation, the lactucin crystal¬ 
lises. It is purified by solution in weak alcohol, evaporation, and re¬ 
solution in ether. — Or he exhausts the above residue with absolute 
alcohol, evaporates and treats with ether, which takes up the lactucin. 

Ludwig, by the following process, obtained lactucin, together with 
his lactucic acid : 

80 grammes of finely pulverised lactucarium are triturated with an 
equal Quantity of dilute sulphuric acid containing \ oil of vitriol; 
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400 gr. alcohol of 84 p. e. is added ; the liquid is shaken and filtered; 
the reddish-yellow filtrate agitated with crumbled hydrate of lime till 
a filtered sample is not rendered turbid, either by baryta-water or by 
oxalate of potash; the filtrate decolorised by animal charcoal; the 
greater part of the alcohol distilled off; and the remaining liquid 
evaporated. It then deposits a brown viscid mass, which may be 
washed with cold water and heated to boiling with a large quantity of 
water. The lactucerin, which then separates in the form of resin, is 
removed, and the aqueous solution is decolorised with animal charcoal 
and evaporated, whereupon a mixture of lactucin and lactucic acid 
crystallises out, to be separated by boiling water, from which the 
former crystallises in scales. On evaporating the mother-liquors, 
lactucic acid remains, as an amorphous light-yellow mass, which 
crystallises after long standing. 

Properties . Lactucin forms white scales having a pearly lustre, like 
crystallised boracic acid; melting to a colourless mass when heated 
(Aubergier, Ludwig). From very dilute alcohol it crystallises in rhombic 
tables (Kromayer). Its taste is strongly and purely bitter. Neutral. 


22 C . 

13 H. 

... 132 . 

... 13 . 

. 65 67 .... 

. 6 47 .... 

Kromayer. 

. 65-22 

. 6 68 

7 0 . 

... 56 .... 

. 27 86 .... 

. 28-10 

C- 2 H 12 0 6 ,HO. 

... 201 . 

. 100-00 .... 

. 100*00 




Kromayer. 

22 C . 

... 132 . 

. 62*86 .... 

. 62-62 

14 H. 

.. 14 . 

. 6*66 .... 

. 6-80 

8 0. 

... 64 . 

. 30-48 .... 

. 30-58 

C 22 H i2 0 5 J 2H0 ., 

... 210 . 

. 100-00 .... 



So, according to Kromayer. 

Lactucin chars when heated , without subliming (Aubergier). —With 
oil of vitriol it turns brown (Walz); dissolves in cold oil of vitriol, and 
blackens that liquid when heated with it (Ludwig). The colourless 
solution, if cautiously heated, assumes a fine cherry-red colour (Kro¬ 
mayer).— It is not altered by cold strong hydrochloric acid , but dis¬ 
solves in it when hot, the solution assuming a red colour, and deposit¬ 
ing resin when boiled (Kromayer). — It is not altered by nitric acid of 
sp. gr. 1*2, but is resinised by nitric acid of sp. gr. 1*48 (Walz). Strong 
nitric acid dissolves it without coloration (Kromayer). Caustic alkalis 
and lime-water colour aqueous lactucin wine-red, the colour changing 
to brown when the liquid is heated (Kromayer). — Lactucin treated 
with alkalis loses its bitterness, which is not restored by acids (Auber¬ 
gier).— From an alkaline cupric solution it throws down cuprous oxide, 
and from nitrate of silver mixed with caustic soda (not from an acid or 
ammoniacal silver-solution) it separates metallic silver (Ludwig). 

Lactucin is not altered by iodine-water , by feme acetate or hydrochlorate , 
or by acetate of lead , either neutral or mixed with ammonia (Ludwig). 
It is not a conjugated sugar-compound. 

Lactucin dissolves in from 60 to 80 pts. cold, and in a smaller 
quantity of boiling water (Walz). It is nearly insoluble in cold water, 
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less soluble in boiling water than in alcohol , and insoluble in ether 
(Aubergier, Kromaycr). It dissolves readily in acetic acid (Walz). 

Lactucic acid. Preparation (p. 277). Has a strong and persistently 
bitter, not sour taste, and reddens litmus. The aqueous solution is 
reddened by alkalis. It reduces alkaline cupric solution and ainino- 
niacal silver-solution at the boiling* heat, throws down from neutral 
acetate of lead, a white precipitate soluble in excess of the lead-salt, 
and from ferric acetate a white precipitate soluble in acetic acid 
(Ludwig). 

Lactucopicrin . Preparation (p. 277). — The lactucopicrin remaining in 
the mother-liquors is freed from admixed lactucin and lactucerin by 
ether. — Brown, amorphous, very bitter mass, having a very faint 
acid reaction. Soluble in water and alcohol, and not precipitated by 
basic acetate or lead. Contains 56*62 p. c. C., 6*83 II., and 36*35 0., 
corresponding to the formula C 44 II 32 0 21 , and is therefore produced from 
lactucin by assumption of water and oxygen (Kromayer, Die Bitterstojf'e, 
Erlangen, 1861, 79). 


Primary Nucleus C 30 H 26 ; Oxygen-nucleus C S0 II 1? 0 14 . 

Fraxetin. 

C 30 II 12 Q 16 = C 30 H 12 O U ,O 2 . 

Salm-Horstmar. Pogg. 100, 607; N. Bepert. 6, 359.— Pogg. 107, 327 ; 
J.pr. CJiem. 78, 365. 

Rochleder. Wien. Akad. Per. 40, 37; Chem. Centr . 1860, 481; N 
Bepert. 9, 400; d.pr. Chem. 80, 173. 

Obtained from fraxin by boiling* with dilute acids, perhaps also by 
dry distillation. Salm-IIorstmar heats 1 pt. by weight of fraxin with 
4 pts. by meavsure of dilute sulphuric acid containing half its volume 
of oil of vitriol, whereupon fraxetin separates from the solution after 
a few minutes. 

Properties . The yellowish crystals of hydrated fraxetin (sco below) 
are converted, between 100° and 120°, into white anhydrous fraxetin 
(Rochleder). —It melts at about 230°, without tinning brown, and solidi¬ 
fies in the crystalline form. — Its taste is very slightly astringent, 
Inodorous. The concentrated hot aqueous solution has an acid 
reaction (Salm-Horstmar). 

at 120°. Roelilecler. 

30 C .. . ISO . 56*25 . 56*18 

12 II. 12 . 3 75 . 3 63 

lo O . 128 . 10 00 . 4019 

QSUjqnois . 320 . 100*00 . 100*00 

Combinations. — With Water. — Hydrated Fraxetm . — Colourless 
(yellowish, according to Rochleder) transparent needles, and fern-like 
laminee. From solution in alcohol it separates on cooling in microscopic 
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rectangular, rhombic, and six-sided tables ; by spontaneous evaporation, 
in larger tables probably belonging to the right prismatic system 
(Saim-Ilorstmar). — Below 100° it gives off 4*36 p. c. water (l-| at. = 
4*05 p. c. HO) (Eochleder). 

Fraxetin dissolves in 10,000 pts. of cold, and in 33 pts. of boiling 
water. —It dissolves in oil of vitriol, with bright yellow colour, and may 
be precipitated from the solution, after dilution with water, by ammonia. 
It dissolves with yellow colour in warm hydrochloric acid, and 
crystallises out on cooling; with nitric acid it forms a dark violet solu¬ 
tion, changing through garnet- and rose-red to yellow, and ultimately 
becoming colourless (Salm-Horstmar). 

Its aqueous solution is coloured yellow to orange by ammonia , also 
by alkaline carbonates, and yields a brown precipitate. The solution 
of fraxetin in aqueous sulphite of ammonia is turned yellow by ammonia. 
— The hydrates of the alkaline earths immersed in a solution of fraxetin 
become covered vilh a red deposit, which, with baryta and strontia, 
becomes black-green, with lime and magnesia brownish. The car¬ 
bonates of the alkaline earths colour the solution of fraxetin yellow, 
and then throw down a precipitate, exhibiting a green fluorescence, 
and insoluble in water. — Fraxetin colours acetate of baryta and acetate 
of strontia yellow, changing to green on evaporation; from acetate of 
cadmium and acetate of lead , it throws down lemon-yellow precipitates. 
Its solution, mixed with a very small quantity of fei ric hydrochlorate, 
assumes a dark greenish blue colour; with acetate of silver it forms a 
black precipitate, differing in appearance from metallic silver (Salm- 
Horstmar). 

Fraxetin dissolves in alcohol much more abundantly than in water, 
and is slightly soluble in warm ether (Salm-Horstmar). 


Glucoside of Fraxetin. 

Fraxin. 

C 54Epoqm = C 30 H 10 O u , 2 C 12 H 10 0 10 . 

Salm-Horstmar. Fogg. 97, 637; further Fogg. 100, 607; N. Eepert . 
6, 359 ; abstr. J. pr. Chem. 71, 250 ; Chem. Oentr. 1857, 4 52.—Fogg. 
107, 327 ; J.pr. Chem. 78, 365 ; N . Report. 9, 396. 

Stokes. Chem. Soc. Qu. J. 11, 17 ; J. pr. Chem. 79, 115 ; N. Report. 9, 
398. — Chem. Soc. Qu. J . 12, 1*26; abstr. Eopp’s Jahresb. 1859, 578. 
Eochleder. Fogg . 107, 331; J. pr. Chem. 78, 366.— Wien. Akad. 
Ber. 40, 37; Chem. Centr. 1860, 481; N. Report. 9, 400. 

Pamhi. —L. Gmelin (Ann. Pharm. 34, 354) some years ago observed the fluo¬ 
rescent property of monna obtained from a species of Fraxim&s, but attributed the 
property to seseulin.—Fraxin was discovered by Salm-Horstmar.—Keller’s Fraxinin 
(Eepert . 44, 338), obtained from Fraxinns excelsior in the same manner as salicin from 
willow-bark, was shown by Eochleder & Schwarz (Wien. Akad. Per. 10, 76) and by 
Stenhouse (Ann. Pharm. 91, 295) to be nothing but mannite. — On Mouchon’s 
Fraxinite , the pnrgative principle of ash-leaves, see Pharm. Tiertelj. 3, 433. It is 
uncrystallisable, and was not obtained pure. 

Occurrence. In the bark of Fraxinus excelsior (Salm-Horstmar), of 
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Aesculus Pavia and Aes. Hippocastanum, as well as in tlic bark of allied 
species of the same genera (Salin-IIorstmar). 

Preparation. A. From Horse-cJiesnvt baric. — 1. The hark is 
exhausted with alcohol of 35° B.; the filtrate is precipitated with 
an alcoholic solution of neutral acetate of lead; and the precipitate 
is washed with alcohol and decomposed under water by hydro- 
sulphuric acid. The liquid filtered from the sulphide of lead, is 
evaporated to dryness in vacuo over sulphuric acid; the residue is 
triturated with a small quantity of water at 0°; the solution of tannic 
acid thereby obtained is removed by rapid filtration ; and the crystals 
which remain arc washed with ice-cold water, and dried in a vacuum, 
at a temperature below 100° (Rochleder). 

2. The cooled decoction of horse-chesnut bark is mixed with the 
aqueous solution of a ferric salt, which is added by separate portions, 
till the flocks produced in a sample of the liquid on addition of ammonia 
settle rapidly down, leaving the supernatant liquid of a pure yellow 
colour, and strongly fluorescent. The whole is then precipitated by 
ammonia, and the liquid filtered; one-fourth of the filtrate is mixed 
with a quantity of neutral acetate of lead sufficient to precipitate the 
whole of it, then with sufficient acetic or nitric acid to re-dissolve the 
precipitate; the remaining three-fourths of the filtrate are likewise 
acidulated; and the two liquids are mixed. From the acid solution 
thus prepared, containing acetate of lead, ammonia throws down a 
precipitate containing fraxin, from which the fraxin may be obtained 
in the crystallised state, by dissolving it out with acetic acid, and 
leaving the filtrate at rest (Stokes). The filtrate freed from the lead-eompouncl 
of fraxm still contains sesculin (p. 19) which may be precipitated by basic acetate 
of lead, and separated from this precipitate in the same manner as fraxin from its 
lead-compound (Stokes). 

B. From the bark of the Ash-tree (Fraxiniis excelsior). — The decoction 
of the bark collected in spring when the tree is in flower, and dried, is 
precipitated with neutral acetate of lead; the liquid filtered therefrom 
is precipitated by basic acetate of lead; and the latter precipitate is 
pressed and decomposed under water by liydrosulphuric acid. The 
sulphide of lead is removed; the filtrate evaporated to a syrup over 
the water-bath; and the crystals which separate after 24 hours, are 
collected, washed with water, as long as the liquid which runs off 
exhibits a whitish turbidity, then with a small quantity of alcohol, and 
purified by recrystallisation (Salm-IIorstmar). 

Properties . Hydrated fraxin forms tufts of needles, consisting of 
slender four-sided prisms, having a dazzling white colour, -with a tinge of 
sulphur-yellow (Salm-Horstmar). From a hot saturated solution in 
absolute alcohol, it separates on cooling in colourless crystals, resembling 
those of sulphate of zinc, and not turning yellow when dry (Roch- 
leder). Inodorous. Has a slightly hitter and astringent taste. In a 
very dilute aqueous or alcoholic solution, especially if it contains a 
trace of ammonia or fixed alkali, it exhibits by daylight a blue or 
bluish-green fluorescence, which disappears on addition of acids 
(Salm-Horstmar, Stokes). 

Crystallised fraxin dried in vacuo at temperatures below 110°, still 
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retains 1 at. water; that which has been dried between 110° and 113° 
contains no water (Rochleder). 





Kawalier. 

Below 110°. 


mean. 

54 C . 

321 . 

51-02 .... 

. 51-12 

81 H. 

81 .. 

4-88 ... 

. 5*07 

35 O . 

280 . 

44-10 .... 

. 43 81 

C 54 H»0«H0 .... 

635 . 

.. 100-00 .... 

. 100-00 




Rochleder. 

Between 110* 

' and 113®. 


mean . 

54 0 . 

324 . 

... 51*66 .... 

. 51-61 

30 H. 

30 . 

4-79 .... 

.. 4*79 

34 O .. 

272 . 

... 43-55 ... 

. 43-60 


Q54 H 30 O 34 . 

626 . 

... 100-00 .... 

. 100*00 


This formula alone—not the formula C 42 H 23 0 2 ~ formerly proposed by Rochleder 
[or C 42 H 22 0 26 by Wurtz (PSp. Chi m. pure 1, 473)] —agrees with the quantities of sugar 
obtained by the decomposition of fraxin. 

Decompositions. 1. Fraxin heated to 320°, gives off water, and 
melts to a red liquid, which solidifies on cooling, to an amorphous 
fissured mass, crumbling to a cream-coloui*ed powder, probably fraxetin, 
when water is poured upon it, and dissolving with yellowish red 
colour in alkaline water (Rochleder). On applymg a stronger heat, it gives 
off an odour of burnt sugar, together with white fiunes which condense to crystalline 
drops, very soluble in water, and becoming yellow and fluorescent when treated 
with aqueous ammonia. If the heat be continued till nothing but charcoal remains 
a brownish yellow deposit is produced, which, when moistened with water, yields 
crystals, insoluble in water, but soluble m alcohol (Salm-Horstmar). — 2. Fraxin 
dissolved in water, is resolved by boiling with dilute acids into fraxetin 
and crystallisable sugar, of which substance fraxin not quite pure 
(? hydrated) yields 54 p. c. (Rochleder). 

+ 6HO = + 2C 12 H 12 0 12 . 

The calculated quantity for anhydrous fraxin is 57*2 p. c.; for hydrated, 56*7 p. e. 

Combinations. Fraxin dissolves in 1,000 pts. water at 14°, easily in 
hot water.—It is coloured sulphur-yellow by oil of vitriol , also in 
aqueous solution by ammonia , and by the fixed alkalis or alkaline car¬ 
bonates; the crystals are also coloured yellow by ammonia gas (Salm- 
Ilorstmar). In aqueous solution it colours neutral or basic acetate of 
lead yellow, without precipitation. With an ammoniacal solution of 
neutral acetate of lead, it forms a yellow precipitate; and by digestion 
with hydrated lead-oxide, yellow crystalline spherules. — It does not 
precipitate ferrous sulphate , but when added to solution of ferric chloride, 
it first colours the liquid green, and then forms a lemon-yellow preci¬ 
pitate. — It does not produce any turbidity in solution of cupric acetate , 
tartar-emetic , or gelatin (Salm-Horstmar). 

It dissolves sparingly in cold, easily in hot alcohol , but is insoluble 
in ether (Salm-Horstmar). According to Stokes, on the other hand, it 
is more soluble in ether than sesculin, forming a fluorescent solution, 
from which it may be extracted by water* — It is precipitated on 
animal charcoal immersed in its aqueous solution (Salm-Horstmar). 
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Azo-nucleus C 30 N 2 H 24 , 

Sparteine, 

C 30 N 2 1I 36 = C 30 N 2 XI 24 , II 2 , 

E. J. Mills. CJiem. Soc. J. 15, 1; Ann. Pham. 125, 71; Chem. 

Centr . 1862, 700. 

Yicl. xiii, 152. — Mills confirms the formula given by Stenhouse, which, however, 
lie doubles; sparteine would, tlierefore, be properly described in this place, and not 
in vol. xiii. We may here notice the recent investigations respecting it (Kr). 

Preparations. The plant is exhausted with water containing 
sulphuric acid; the solution is concentrated; the residue distilled with 
soda-ley; the distillate evaporated to dryness, after being acidulated 
with hydrochloric acid; the residue mixed with pulverised hydrate 
of potash; and the slightly moistened mixture distilled, whereupon 
ammonia escapes and spartein passes over as an oil. It is dehydrated 
by prolonged heating with sodium in a current of hydrogen (which is 
the only way of dehydrating it completely), and rectified per se — 100 lbs. 
spartium yield 22 cub. cent, spartein. 

It contains (as found by Stenhouse, xiii., 152), 76*86 p. c. C., and 
11*45 II., agreeing with the formula C^N 2 !! 2 ’ (calc. xiii. 152). 

From its behaviour to iodide of ethyl, with which it forms ethyl- 
and biethyl-sparteine, it appears to be a tertiary diamine (C 30 H 26 ) vi N 2 , i.e., 
a compound corresponding to 2 at. ammonia in which the group of 
atoms C 30 !! 26 plays the part of 6 at. hydrogen, and convertible, by 
assumption of 1 at. C*H 4 and 4 at. water, or of 2 at. C 4 Ii 4 and 4 at. 
water, into compounds, each of which corresponds to 2 at. hydrated 
oxide of ammonium. 

Sparteine forms amorphous resinous salts with hydriodic, lujdrolromic , 
and hydrochloric acids. 

Iodozincate of Sparteine C 30 N 2 H 26 ,2HI,2Znl is obtained on mixing the 
solutions of hydriodate of spartein and iodide of zinc, in slender needles, 
which quickly turn brown when exposed to the air. Contains 62*39 
p. c. iodine (calc. 62-78 p. c. I). 

Chlorozincate of Sparteine. Beautiful white needles, sometimes half 
an inch long, moderately hard and lustrous. 

Chloroaurate of Sparteine (xiii. 153). Contains 32*18 p. c. gold, the 
formula C^N 2 !! 26 ,21101, AuCl 3 , requiring 32*27 p. c. An, 

The platinum-salt has the composition given at xiii. 154, I. — The 
oxalate crystallises in needles. 


Ethyl-sparteine. 

CS 4 N 2 H 30 _ c so N 2 H ra (C 4 H 5 ),H*. 

Mills. Ann. Pharm. 125, 74. 

Yiyiespartein (see above). 

When a mixture of equal volumes of sparteine, iodide of ethyl, and 
alcohol is heated to 100° for an hour, a dark-coloured liquid is formed, 
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■which deposits crystals. These, when purified by washing with cold, 
and recrystallisation from warm alcohol, consist of hydriodateof ethyl- 
sparteine. Their aqueous solution is decomposed by oxide of silver, 
yielding a strongly alkaline solution of hydrated ethyl-sparteine . 

This alkaline solution heated to 100° with iodide of ethyl and alcohol, 
yields biethyl-sparteine, which remains mixed with iodine, on evaporating 
the liquid. 

Hydriodaie of Ethyl-sparteine crystallises in long radiating needles. 
It is not decomposed by boiling potash-ley. 


34 C. 

. 204 . 

. 39*38 . 

Mills. 

mean. 

. 39-30 

2 3Sf. 

. 28 . 

. 5*40 .. 


32 H. 

. 32 . 

. 618 . 

. 6*43 

2 I . 


. 49-04 . 

.. .. 49-02 

C w 2PH*(C 4 H*),2HI. 

. 518 ..... 

. 100 00 . 



Hydriodate of ethyl-sparteine is decomposed by chloride of silver , 
with formation of hydrochlorate of ethyl-sparteine, which crystallises 
in needles, and forms a crystallisable double salt with chloride of zinc. — 
Hydrochlorate of ethyl-sparteine, mixed in the cold with bichloride of 
platinum , forms chloroplatinate of ethyl-sparteine , as a semi-crystalline 
precipitate, soluble in water, alcohol, and especially in hydrochloric 
acid. 


Over oil of vitriol . Mills. 

(WSFEPa* . 477-0 70-74 . 

2Pt . 197-4 29-26 29*17 

GW 2 !! 35 (CfiEL 5 ) ,2HCl,2PtCl 2 . 674-4 100*00 . 


Biethylsparteine. 

C^M 34 = C 30 N 2 H a2 (C 4 H 5 ) 2 ,H 2 . 

Mills. Ann. Pharm . 125, 76. 

When an aqueous solution of ethyl-sparteine is heated for some time 
to 100° in a sealed tube, with alcohol and iodide of ethyl, and the 
contents of the tube are subsequently evaporated in a stream of hydro- 
sulphuric acid gas, hydriodate of hiethylsparteine remains, and may be 
obtained in short crystals by crystallisation from alcohol. From this 
compound, in the manner already described for ethyl-sparteine, maybe 
obtained aqueous hiethylsparteine , and the hydrochlorate and chloroplatinate 
of hiethylsparteine . The last-mentioned salt is pale yellow, separates from 
weak alcohol in radiating crystals, is easily soluble in water, and is only 
partially precipitated by ether-alcohol. It contains 28*64 p. c. platinum, 
agreeing approximately with the formula (W"B^0 4 H fi /,2l[Cl,Pt01* 
(calc. 28'1 p. c. Pt). 
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PRIMARY NUCLEUS OTE 2 ®, 


Primary-nucleus C 30 Ii 28 . 

Cimicic Acid, 

c so H 28 o 4 = c 3 °ir 8 ,o 4 . 


Carius. Ann, Pharm. Ill, 147; abstr. J. pr. Chem. 81, 398; Zeitschr, 

Ch, Pharm, 3, 185 ; Chem, Centr, 1860, 567. 

Occurrence, In the grey leaf •bug', Bhaphigaster punctipennis, chiefly in 
a cavity of the abdomen from which the animals eject an offensive liquid. 

Preparation, The insects killed by immersion in strong alcohol, 
lose their odour when left for several days in an open vessel half filled 
with alcohol, and yield to that liquid a brown resin. The adhering 
alcohol is left to evaporate; the insects are crushed in a mortar, and 
exhausted with ether; and the ethereal solution is evaporated. From 
the remaining brown oil, which solidifies in the cold, a baryta-salt is 
prepared, which, when washed with water and dilute alcohol, and 
decomposed by hydrochloric acid, yields cimicic acid. The product 
thus obtained is washed with warm water, dried by chloride of calcium, 
and lastly filtered and crystallised from ether. 

Pi'operties. Colourless needles, arranged in stellate groups, melting 
pX 43*8—44*2°, and exhibiting the same temperature when solidified. 
Lighter than water. — Has a very faint rancid odour. The alcoholic 
solution has an acid reaction. 




Carius. 


Pried over the water-bath. 

mean. 

30 0 

. ISO . 75-00 . 

. 74-91 

28 H 

. 28 . 11-67 . 

. 11-74 

4 O 

. 32 . 13*33 . 

. 13-35 


OTffaO 4 . 240 . 100*00 . 100*00 

Belongs to the oleic series. Not deeomposible by Heintz’s method of fractional 
precipitation (xy. 45). 

Decompositions. By dry distillation it yields a large quantity of gas, 
and an oil which solidifies on cooling, and appears to contain a portion 
of the unaltered acid. With pentachloride of phosphorus it forms 
chloride of cimicyl. By fusing it with hydrate of potash , and distilling 
the product with sulphuric acid, a distillate is obtained containing 
acetic acid, and a residue from which drops of oil separate. 

Insoluble in water. 

The cimicates have the composition C 30 H 27 M0 4 . The solutions of the 
alkaline salts froth like soap-water, and are precipitated by concentrated 
solutions of hydrate of potash, hydrate of soda, or common salt. The 
alkaline cimicates form clear solutions with a small quantity of water, 
but are rendered turbid by a large quantity. The other salts are 
insoluble in water and in alcohol, and with the exception of the lead- 
salt, likewise insoluble in ether. 

Cimcate of Potash . — A solution of cimicic acid in absolute alcohol 
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is mixed with a slight excess of hydrate of potash, and carbonic acid is 
passed into the solution, till the alkaline reaction disappears, after 
which the liquid is filtered and evaporated. —> Amorphous hygroscopic 
mass. Melts when heated. 


Carius. 


C 30 H 2 7O 4 ... . 

. 239*0 ..... 

. 85-91 . 


K . 

. 39-2 . 

. 14-09 . 

. 14-39 

C 30 H27k;o 4 

. 278-2 . 

. 100-00 



Cimicate of Soda. — From a solution of the acid in dilute soda-ley, 
this salt is precipitated, on addition of strong soda-ley, in granular 
masses, which may he purified by pressure and solution in absolute 
alcohol. ^ The filtrate, on cooling, deposits the greater part of the 
salt in thick flakes, the rest, on further cooling, as a granular jelly. — 
The salt, when dry, forms a white soap. It is permanent in the air. 


C^HTO 4 . 

Na. 

at 100°. 

. 239 . 

. 23 

. 91*22 . 

. 8-78 . 

Carius. 

8*54 

OTETOaO 4 . 

. 262 . 

.. 100-00 


Chnicaie of Baryta . Precipitated from the solution of the soda-salt 
in dilute alcohol, by chloride of barium, in white curdy flakes, which 
are somewhat soluble in hot water, and bake together in drying. 

OTB^O 4 . 

Ba. 

. . 239-0 ... 

. 68-6 ... 

. 77-73 . 

. 22-27 . 

Carius. 

mean. 

22-06 

C30 H 27BaO 4 . 

. 807-6 ... 

. 100-00 


Cimicate of Lime 
sembles. 

C3°H270 4 . 

Ca . 

— Obtained like the baryta-salt, which it re- 

Carius. 

mean. 

. 239 . 92-28 . 

. 20 . 7-72 . 7*58 

C^H^CaO 4 .... 

. 259 ... 

. 100-00 . 


Cimicate of Lead. — White flocks, which dry up to a yellowish mass, 
not fusible without decomposition. Somewhat soluble in ether. 

(J30H27O 4 . 

Pb . 

.. 239 .... 

. 104 .... 

. 69-75 . 

. 30-25 . 

Carius. 

mean. 

29*47 

C^IPTPbO 4 .... 

. 343 

. 100*00 


Cimicate of Silver. White flocks, friable when dry. Becomes dark- 
coloured on exposure to light, and black at a temperature below 100°. 

OTBW .. 

H .. 

. 239 .... 

. 108 ... 

.. 68-88 .. 

. 31*12 ... 

Carius. 

31-43 

C^H^AgO 4 .... 

. 347 .... 

. xoo-oo . 



















































286 CHLORINE-NUCLEUS OTJH*. 

Cimicic acid dissolves with difficulty in absolute alcohol, in all pro¬ 
portions in ether, crystallising from tiro latter as it cools. 


Gimicate of Ethyl. 

OTlPO 4 = 

Cakius. Am. Pham. 144,154. 

Cimicic ether. CimicyJm'neder. —Obtained by heating chloride of cimicyl 
with alcohol for a considerable time, precipitating the solution with 
water, and drying over chloride of calcium. 

Light yellow oil, solidifying at a few degrees below 0°. Lighter 
than water. Smells stronger than the acid. — Turns brown when 
strongly heated. Decomposed by alcoholic potash. Soluble in alcohol. 


84 0. 

. 20 i . 

. 7612 . 

Cams. 
. 75 91 

32 H. 

. 32 .... 

. 1194 .... 

. 11*98 

4 0. 

. 32 . 

. 11*94 .... 

. 12*11 

C 4 H 6 O,C s0 H 37 O 3 .. 

263 ..... 

. 100*00 . 

.lOO'OO 


Chlorine-nucleus C S0 CUF. 

Chloride of Cimicyl. 

C^CITFO 2 = C 30 C1IF,Q 2 . 

Camus. Ann. Pham. 114,154. 

Cimicic acid iu contact with pentachloridc of phosphorus, gives off 
hydrochloric acid gas, becomes warm, and is converted into a colour¬ 
less liquid. This, when treated with water, gives up chlorophosphoric 
acid, while chloride of cimicyl remains undissolved. 

Colourless oil, solidifying to a non-crystalline mass at about the 
same temperature as cimicic acid. — It is not perceptibly altered by 
water, hut is decomposed by potash-ley. With alcohol it forms cimicic 
ether. 

Soluble in ether. 
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COMPOUNDS CONTAINING 32 AT. CARBON. 


Primary Nucleus C 32 H 22 ; Oxygen-nucleus C 32 H 13 0 10 . 
Hsematoxylin. 

C 82 H 14 0 13 = c S3 H 12 O 10 ,H 2 O 2 . 

Chevreul. Ann. Chim . 82, 53, and 126; Schiv. 8, 221 and 272. 

0. L. Erdmann. J. pr. Chem . 26, 193; Ann. Pharm. 44, 294; Berz. 
Jahresb . 23, 479. 

F. Leblanc. Dumas , Traite de Chimie appliquee anx arts. 8, 107. 

0. Hesse. J*. pr. 75, 218; abstr. Ctoz. Centr. 1859, 278; PAp. 

Chim. pure, 1, 191.— In detail and with additions, Ann. Pharm. 109, 
332. 

JScematin (Chevreul). Chryshemaiine (Leblanc)- Discovered by Chevreul ; 

obtained pure by Erdmann.— Preisser’s statements respecting it (Pev. sclent. 
18,43; abstr. J\ pr. Chem. 32, 135) were not confirmed by Bollev {Ann. Pharm. 62, 
129). 


Occurrence. In logwood, Ucematoxylon campechianum , (Kandbuch, viiL, 
PhyiocJiem. 8) (Chevreul). Tesehemacher found in logwood a crystalline mass $ 
Schutzenberger & Paraf found in the vats in which the extract was kept, long needles 
of hsematoxylin.— Brazil in obtained by Chevreul (Ann. Chim. 66, 226) from Per¬ 
nambuco wood (from Ccesalpinea echinata ), and Brazil-wood (from Ccrs. vesicaricc , 
C. Sapun and C. crista) ( Handbuch , loc. cit . 8) appears to be impure hsematoxylin, 
and, according to Schutzenberger & Paraf, behaves like hsematoxylin when heated 
with ammonia. On the reactions of the decoction of Pernambuco wood, see Bons- 
dorff (Ann. Chim. Phys. 19, 283 ,* Schiv. 35, 329) and Pleisch (Zeitschr. Phys. Math. 
10,388). 

Preparation. From the dry commercial extract of logwood. The pul¬ 
verised extract is mixed with a large quantity of sand, drenched with 
5 or 6 vols. of ether (containing water: Hesse), left to stand for several 
days, and frequently agitated, the solution then decanted, and the 
residue several times subjected to the same treatment. The brownish 
yellow solutions are distilled (to recover the ether) till the residue has 
become syrupy, whereupon it is mixed with water, and left to crystallise 
in a loosely covered vessel. The crystals, of which the mother-liquor 
yields an additional quantity, are washed with cold water and pressed 
(Erdmann); they may be obtained colourless by recrystallisation from 
water containing a small quantity of sulphurous acid (Leblanc), bisul¬ 
phite of ammonia, or bisulphite of soda (Hesse). 

Respecting the formation of crystals, see also the behaviour of hsematoxylin to 
water. —1 lb. extract of logwood yields from 1% to 2 oz. of crystals of hsematoxylin 
(Erdmann). 

Properties. The hydrated crystals become anhydrous when heated 
to 100°—120°, but do not melt at that temperature, provided the water 
be driven off slowly (Erdmann, Leblanc). — Taste, very much like that 
of liquorice; very persistent; not at all bitter or astringent (Erdmann). 
Rotatory power of the aqueous solution, to the right; [a]/ about = 
92° (Hesse). 
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32 0. 

. 192 .... 

. G3-S7 .. 

Erdmann. 

mean. 

. 63-4/7 . 

Hesse, 

... 63-21 

14 H . 

. 14 ... 

. 4-64 .. 


... 4-G8 

12 O . 

. 96 .... 

. 31-79 .. 

. 31-85 . 

... 3211 

C32H14Q12 . 

. 302 ... 

. 100-00 .. 

. 100-00 . 

... 100-00 


Erdmann at first gave the formula C 10 H 17 O 15 , but was afterwards convincod of the 
correctness of the above, which was proposed by G-erhardt. Hsematoxylm appears 
to be related to limmatein in the same manner as mannite to hevoglucose, or as 
alcohol to aldehyde (Kr.). 

Amorphous Hcemcitoxylin. — A solution of crystallised hematoxylin 
in aqueous hyposulphite of soda deposits amorphous hematoxylin on 
cooling. — On dropping into a solution of lisematoxylin in aqueous 
borax [(see below), or m aqueous bisochc phosphate], a concentrated aqueous 
solution of chloride of sodium, (or of chloride of potassium, chloride of 
ammonium, or ferrocyanido of potassium, but not of carbonate of soda, sulphate of 
soda, or oxalate of potash), amorjihous, spherical masses are separated, 
which, on stirring the liquid, unite into a ropy mass having a silky 
lustre. This amorphous lisematoxylin dissolves readily in boiling 
water or alcohol, and separates from these solutions on cooling; still 
in the amorphous state; but on addition of a drop of hydrochloric acid, 
it is deposited in mostly biliydrated crystals. The amorphous 
lisematoxylin precipitated by bisulphite of ammonia from a solution of 
borax-hsematoxyhn likewise dissolves on boiling, and separates on 
cooling, still in the amorphous state; but if it be dissolved by 
continually dropping bisulphite of ammonia into the liquid, crystals 
soon separate out. Hence it appears that lisematoxylin dissolves in 
the above alkaline liquids in the amorphous state, but is reconverted 
into crystalline lisematoxylin by free acids (Hesse). 

Decompositions. 1. Hmmatoxylin exposed to sunshine in a closed 
glass vessel, acquires a reddish colour without perceptible change of 
composition. This coloration likewise take place in a vacuum 
(Erdmann). — 2. When heated , it decomposes, without auy trace of 
subhmation, and leaves a large quantity of charcoal (Erdmann).— 
3. In dry oxygen-gas , it remains unaltered, provided the gas is free from 
ammonia (Erdmann) and from ozone (Sehoubein), An aqueous solu¬ 
tion of lisematoxylin does not become coloured in oxygen gas free 
from ammonia (Erdmann), 

4. In contact with moist, strongly ozonised air , it soon acquires a 
rusty brown colour, becomes moist, and deliquesces to a brown tenacious 
mass, which then becomes more mobile, lighter, and finally colourless, 
and contains free oxalic acid. —Aqueous hsematoxylin is decomposed in 
like manner when ozonised air is passed through it. Filtering paper 
soaked in an ethereal solution of hmmatoxylin, and exposed to ozonised 
air, quickly assumes a reddish yellow colour, changing' to brown-red, 
but ultimately becomes colourless, and acquires an acid taste 
(Sehoubein). 

The tints which moist, or aqueous hsematoxylin, acquires in contact with the 
peroxides of manganese (violet), nickel (violet), lead (yellow-brown), and with ferric 
salts (dark violet), — also the red colouring imparted to it by chromic acid, hypo¬ 
chlorites and permanganate of potash, arc attributed by Schonbein to negatively 
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active ozonised oxygen existing in these compounds. — On the other hand, peroxide 
of hydrogen or ozonised oil of turpentine (xiv, 257), in the entire absence of 
alkalis, does not colour aqueous hematoxylin immediately, and but feebly on 
standing; moreover, the presence of peroxide of hydrogen is recognisable in the 
liquid, together with unaltered liaunatoxylin, even after several days, because, 
according to Schonbein, the oxygen, which is here positively active, is not able to 
oxidise the lieematoxj lm. — The brown-red coloration which moist or aqueous 
haematoxylin acquires m oxygen free from ozone (but containing ammonia ? Ivr.), m 
the dark, or much more quickly when exposed to light, is supposed to arise from oxida¬ 
tion accompanied by the formation of peroxide of hydrogen, although the peroxide 
of hydrogen cannot be recognised unless alkalis are likewise present. In tins 
oxidation, as in many allied phenomena^ ordinary oxygen is resolved into positu ely 
and negatively active oxygen, the former of which determines the formation of 
peroxide of hydrogen, while the latter determines the oxidation of the hsematoxylm 
(Schonbein, J. pr. Ckem. 81, 257). 

5. Hematoxylin dissolves in aqueous ammonia , first with rose-red, 
then with fine purple-red colour ; and if its solution is evaporated with 
as little contact of air as possible, it crystallises, for the most part 
unaltered, leaving' a dark red mother-liquor. When exposed to the 
air, the ammoniacal solution quickly absorbs oxygen, becomes darker 
in colour, finally black-red, and then contains hsematcin, which may 
either be precipitated from the solution by acids, or crystallised as an 
ammonia-compound by evaporation (Erdmann). — Formation of 
hsematein: 


C 32 H h 0 d + 20 = C3-H 12 0 13 + 2H0. 

When haematoxylin is heated to 100° for 48 hours with strong 
aqueous ammonia, in a vessel which prevents the air from having 
access to it, the solution, which is violet at first, gradually becomes 
whitish yellow, but quickly recovers its violet colour when the tube is 
opened, so that the white product cannot be obtained unchanged, for 
analysis. It contains nitrogen, but not in the form of ammonia; it is 
colourless, very slightly soluble iu water, soluble in hydrochloric acid, 
precipitable in white fiocks by ammonia, soluble in alcohol and ether. 
This body is probably heematinam ide — 0 33 H 14 0 12 ,2NH 3 (Schiitzenberger & 
Parafin, Math. Soc. Ball. 1861, 511). 

6. Hfematoxylin is but slightly coloured by boiling with potash-ley 
which has been de-aerated by boiling, or with aqueous carbonate of 
soda , in a space filled with hydrogen, and may be almost wholly 
recovered from the red liquid thus produced, by neutralising with hydro¬ 
chloric acid (Hesse). — Aqueous haematoxylin in contact with potash- 
ley in a vessel which excludes it from the air, acquires a light violet- 
blue colour, which on admission of oxygen, or on leaving the solution 
in contact with the air, becomes darker, then purple-red, brown-yellow, 
and finally dirty-brown. The last-formed product is not precipitable by 
acids, but, after acidulalion with acetic acid, it may be precipitated by 
acetate of copper. When an alcoholic solution of haematoxylin is 
exposed to the air in contact with alcoholic potash, black-blue flakes 
are deposited, free from carbonate of potash (Erdmann). — A solution 
of hsematoxylm in contact with the air is coloured by carbonate of 
potash, baryta-water, or carbonate of lime, in the same maimer as by 
caustic potash (Erdmann), also by bicarbonate of lime; consequent!} 1 - the 
alcoholic tincture of freshly hewn logwood will indicate the presence 
of the smallest quantity of bicarbonate of lime in water (Dupasquier, 
J. Chim. mid. 22, 542). 

VOL. xvi. u 
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7. When chlorine is passed into aqueous hsematoxylin, a yellow- 
brown liquid is formed, which becomes darker on evaporation, and 
deposits black amorphous films, not precipitable from the alkaline 
solution by acids (Erdmanns).—8. Aqueous luematoxylin is reddened 
by very dilute nitric acid and decomposed by the concentrated acid, 
even in the cold, with violent effervescence and formation of oxalic 
acid (Erdmann). — 9. It dissolves in cold oil of vitriol , with brown-yellow 
colour, and apparently unaltered; but the solution, when left to itself or 
heated, deposits brown or black substances (Erdmann).—A mixture of 
common and Nordhausen sulphuric acid does not form a conjugated acid with 
hsematox} lin. 

10. Aqueous hsematoxylin reduces oxide of lead to the metallic state 
on standing; nitrate of silver at ordinary temperatures; and terchloride of 
gold when heated. It blackens mercuric oxide when heated with it; 
reduces mercurous nitrate imperfectly; does not reduce mercuric chloride 
or bichloride of platinum (Erdmann). It does not reduce potassio-cupric 
tartrate. — 11. A small quantity of potash-uvn-alum (v. 279) separates 
from aqueous hmmatoxylin, on warming or standing, a black-violet 
precipitate, which contains hsematem and ferrous or ferroso-ferric oxide, 
and forms, with excess of the iron-alum, a deep violet solution, which 
becomes greenish on exposure to the air (Erdmann, J. pr, Chem . 76, 
893). 

12. Aqueous chromic acid dissolves hoematoxylin, with violent 
effervescence, forming a brown solution. 

By boiling for a day with hydrochloric acid , by prolonged contact with yeast at 
30°, or with emulsin at 4.5°, it is coloured, but remains for the most part unaltered 
(Hesse). 

Combinations. With Water . Hbematoxylin is obtained from its 
solutions as (amorphous or as) bi- or sex-hydrated hsematoxylin. 

A. With 2 at. Water . An aqueous solution of heematoxylin satu¬ 
rated at the boiling heat, and left to cool in a closed vessel, deposits 
this hydrate long before complete cooling', in light yellow, hard, 
granular crusts, which assume a flesh-red colour, more quickly than 
the sexhydrated crystals, in diffused daylight., and immediately in sun¬ 
shine (Erdmann). The sex-hydrated crystals which separate from 
solutions of hsematoxylin containing salts, sometimes change into the 
bi-hyclrated crystals while still immersed in the liquid (Hesse). The 
bi-hydrated crystals belong* to the right prismatic system, exhibiting 
a tetrahedron a (fig. 72), having its horizontal edges replaced by p 
(Fig. 63), also a horizontal prism y. All the faces, except^, are much 
curved (JSfaumann, J. pr. Chem . 75, 228.) 





Erdmann. 

Leblanc. 

Dried in the air , 

or over oil of vitriol. 

mean. 


32 0 . 

. 192 .... 

. 60 ... 

. 59-71 . 

... 60*0 

16 H. 

. 16 ... 

. 5 ... 

. 5-02 . 

... 4*9 

14 0 . 

...... 112 ... 

. 35 ... 

... 35*27 . 

... 35*1 

C 3 "H l4 0 13 ,2Aq. . 

. 320 ... 

. 100 ... 

. 100*00 . 

... 100*0 


(PH^O 12 . 302 

2HO . 18 


Erdmann. Leblanc. Hesse. 
94*38 . 

5*62 . 6*25 . 5*6 . 5*61 


C^HMO^HO 


320 


100*00 
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B. With 6 at. Water. — Colourless or dazzling white crystals 
(Hesse). Transparent prisms, having a strong lustre and pale straw- 
yellow to honey-yellow colour (Erdmann); they belong to the square 
prismatic system. Fig. 29, with cc from Fig . 27; e : e = 124° (Kopp). 
Rammelsberg observed the same crystals without a, but with p 
(Fig. 30). A face of e is in general very predominant, e : e = 123° 25' 
(nearly); e : q =■ 118° G'; e : p = 131° 30' (Rammelsberg). See also 
Teschemacher and C. Wolff (J. pr. Chem., 26, 195). — May be rubbed to a 
white or pale-yellow powder. The crystals, if kept in badly-closed 
vessels, effloresce in dry air or in a vacuum (perhaps from conversion 
into bi-hydrated hematoxylin); when quickly heated to 100°, they 
melt in their water of crystallisation to a reddish mass, and give off 
all their water (the last portions slowly) between 100° and 120° 
(Erdmann). 

Crystals. Erdmann. 

32 C . 192 .. 53*93 . 53*78 

20 H . 20 . 5 62 . 5*78 

18 O . 114 . 40*45 . 40*44 

C 32 H 14 0 12 ,6Aq. 356 ........ 100*00 . 100 00 

Erdmann. Leblanc. 

C 3: H 14 0 12 . 302 . ... 84*83 . 

6HO 51 . 15*17 16*32 . .. 15 00 . 

C 32 H 14 OH6Aq 356 . 100 00 . 

C. Aqueous Solution. — Hematoxylin dissolves slowly and sparingly 
in cold water, very abundantly in boiling water (Erdmann). 

Borax and Hematoxylin. — Hematoxylin dissolves in a cold saturated 
aqueous solution of borax more abundantly than in water; a warm 
solution takes up so much that it becomes syrupy. No crystals are 
obtained on evaporating the liquid. The borax-solution, by dissolving 
the hematoxylin, loses its alkaline reaction, becomes bluish-fluorescent, 
and is no longer preeipitable by absolute alcohol or ether-alcohol; 
it rotates a polarised ray, sometimes strongly to the right, sometimes 
not at all, or very slightly to the left. On dropping an acid into the 
solution of borax-hematoxylin, it becomes violently agitated, and 
solidifies in from 10 to 20 seconds to a thick crystalline pulp; certain 
saline solutions dropped into it precipitate amorphous hematoxylin 
(Hesse, p. 288). 

An aqueous solution of bisodk phosphate dissolves a large quantity 
of hematoxylin without losing its alkaline reaction (Hesse). — Hema¬ 
toxylin dissolves sparingly in solution of chloride of sodium, more easily 
in aqueous chloride of barium , without forming a precipitate (Hesse). 
According to Erdmann, it colours chloride of barium red, and forms after awhile a 
red precipitate. 

Baryta-water added to aqueous hematoxylin, free from air, throws 
down a white or pale-blue precipitate, which, on exposure to the air, 
becomes dark-blue and subsequently brown-red (Erdmann).— Solution 
of alum forms no precipitate, even when added only in small quantity, 
but colours the solution light-red (Erdmann). From an aqueous solu¬ 
tion of hematoxylin mixed with excess of soda-ley, aluminate of soda 
throws down a copious precipitate insoluble in soda-ley (Plessy, JDingl . 
143, 158). 


Hesse. 
. 15*30 
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Aqueous hsematoxylin forms with neutral or basic acetate of lead, a pure 
white precipitate, which quickly turns blue when exposed to the air 
(Erdmann). — It forms a rose-coloured precipitate with proto-chloride 
of tin . — With sulphate and acetate of copper, it forms dirty greenish-grey 
precipitates, which quickly change to dark-blue, and when dried exhibit 
a bronze colour and metallic lustre (Erdmann). 

litematoxylin dissolves in alcohol more readily than in ether. From 
the ethereal solution it does not crystallise by evaporation, except in 
presence of water. — With solution of isinglass , it forms a slight white 
precipitate, which disappears when the liquid is heated, and reappears 
on cooling (Erdmann). 


Hsematein. 

C 32 H 12 0 12 = C S2 H 12 0 10 ,0 2 . 


0. L. Erdmann. J . pr. Chem. 2d, 205; 76, 304. 

0. Hesse. Ann. Pharm. 100, 337. 

( Formation , p. 289.) 

Preparation . 20 gr. hsematoxylin is drenched in a porcelain basin 

with a quantity of ammonia sufficient to dissolve it, the liquid being* 
stirred, and the solution assisted, if necessary, by warming, as long as 
any haematoxylin remains in excess. The solution is left exposed to 
the air for some days, with frequent stirring and occasional addition of 
ammonia, in sufficient quantity to make it always smell of that alkali, 
till it has acquired a dark cherry-red colour, and when mixed with 
acetic acid, deposits hgematein in the form of a rust-brown precipitate. 
If left to itself, it soon deposits granular crystals of hgematein-ammonia, 
which may be separated from the mother-liquor by rapid filtration, 
washing with a small quantity of cold water, and pressing between 
bibulous paper, and then dried by exposure to the air. A further quantify 
of hcematem-ammonia may be obtained from the mother-liquors by spontaneous 
evaporation, with addition of ammonia; but the liquid, if left to evaporate by itself, 
dries up to a blaolush-greon mass containing bsematem with only a small quantity of 
ammonia (Erdmann). Hesse dissolves 10 gr. hsematoxylin in a quantify of •warm 
aqueous ammonia less than that wlueli is required for the production of lnematein- 
anmionia; filters the solution into a flat dish ; and leaves it for two or three clays, 
frequently adding small quantities of ammonia. After a considerable time, amorphous 
substances are deposited on the crystals which first separate. 

From hmmatcin-ammonia, hgematein is obtained, either by decom¬ 
posing the compound with acetic acid, dissolving the precipitate in 
boiling' water, and concentrating the solution, whereupon it separates 
in laminae,—or by heating to 12CT (Erdmann). To obtain a residue of 
constant weight and free from ammonia, the heat must be raised to 
130° (Hesse). 

Properties . Hesse's hgematein forms a black-violet powder with 
greenish iridescence, and very hygroscopic.—Erdmann's hgematein, 
which may be regarded as a hydrate compared with that of Hesse, 
ex ^kks, when precipitated from the ammoniacal solution by acetic acid, 
and dried, a dark-green colour and metallic lustre, and yields by tritu- 



HiEMATElN. 


293 


ration, a powder of a pure light-red colour. From the aqueous solution 
it separates by evaporation, in dirty-green, metallically-lustrous laminae, 
but from a solution highly concentrated and then cooled, it is deposited 
in crystalline grains, or as a red-brown jelly, in which reddish scales 
may be distinguished by the microscope. 


32 C .. 

10 H . 

at 130°. 

. 10 . 

.. 68-08 . . 

Hesse. 

. . 67-66 

3 50 

10 0 . 

. SO . 

„ 28 33 

. 28-84 

C 32 H 10 O 10 . 

. 282 . 

.. 100-00 .... 

. 100 00 




Erdmann. 


at 100—120°. 


mead. 

32 C . 

. 192 . 

. 64 . 

. 62*65 

13 H. 

. 42 . 

...... 4 . 

. 4*16 

12 0 . 

. 96 . 

. 32 .... 

. 33*19 

C 32 H 12 0 12 . 

. 230 . 

. 100 . 

.. 100 00 


Erdmann analysed, with nearly equal results, hsematem crystallised from water, 
precipitated by acetic acid, and obtamed by heating lisematem-ammoma. Hesse’s 
formula is based upon the loss of weight which hsematem-ammonia suffers when heated. 

Decomposition. IHematein leaves a bulky cinder when iynitecl. — It 
dissolves in nitric acid with purple-red colour, which soon passes into 
yellow. — The solutions in aqueous ammonia and potash turn brown 
when exposed to the air. — H^matem-ammonia immediate^ reduces 
the metal from nitrate of silver , more slowly from mercurous nitrate . — 
ILsematein placed in contact with zinc and aqueous hydrochloric acid , 
dissolves, with light yellow-brown colour, and the filtered solution 
deposits a small quantity of a violet precipitate containing’ zinc; the 
same solution yields with alkalis a copious white or pale violet precipi¬ 
tate, no longer the brown-violet precipitate of hgematem-solutions, 
so that it appears to contain, no longer hgemate'in, but probably hema¬ 
toxylin. — Hsematem is not reduced to hematoxylin by hydrosulphuric 
add or hydi'osulphate of ammonia (Erdmann). 

Combinations. Hsematein dissolves slowly in cold water, more easily 
in boiling water, forming a yellow-brown solution. It dissolves in 
dilute hydro diloiic and sulphuric acids , with red colour, changing to 
yellow on dilution with water; with oil of vitriol it forms a brown 
solution, from which it is precipitated by water; in acetic add it dis¬ 
solves less freely than in mineral acids. — Its aqueous solution becomes 
lighter in colour when hydrosulphuric acid gas is passed through it, but 
recovers its original colour when the hydrosulphuric acid is evaporated, 
and on drying up leaves the hsematem in its original state (Erdmann). 

Haematein-ammonia .—Hsematem dissolves in ammonia with splendid 
purple-red colour. For the mode of preparation, see page 292. The compound 
is a violet-black, granular powder, consisting of microscopic, trans¬ 
parent, violet-coloured, four-sided prisms. In the dry state, it re¬ 
mains unaltered over oil of vitriol or in a vacuum, but if moist, it readily 
gives off ammonia, which is also completely expelled by heat. It dis¬ 
solves in water with dark purple colour, in alcohol with brown-red colour, 
changing to purple-red on addition of water,—The solutions give off 
ammonia when evaporated (Erdmann). 
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a. The compound examined by Erdmann appears to contain 1 at. 
hmmatein to 2 at. ammonia (Hesse). 

Erdmann. 


32 C . 192 

2 N . 28 

18 H. 18 

12 O . 96 


mean. 

. 57*49 . 56*26 

. 8*38 6*82 

. 5*39 5*17 

. 28*74 . 31*75 


C 32 H 12 0 D ,2NH 3 . 334 . 100*00 . 100 00 

h . The crystals retain different quantities of water, according* as 
they have been dried for one or more hours over oil of vitriol, or merely 
pressed between paper. After drying for an hour between paper over 
oil of vitriol, they exhibited the composition C 32 IP(Nll 4 )O 10 ,8IIO, and 
gave off, at 130°, 19*78 p. c. water, after deducting the ammonia which 
escaped at the same time (calc. 19-11 p. c. PIO). The crystals prepared 
by different methods exhibit the same composition, excepting in so far 
as they may contain a larger or smaller quantity of water (Ilesse). 

Ilesse. 

32 C . 192 . 51*75 . 5168 

N... 14 . 3*77 . 3*76 

21 H . 21 . 5 66 . 5 89 

18 O. 144 .. 38*82 . 38 67 


C 3 -H 9 (NH 4 )0 ln ,8H0 ... 371 . 100*00 . 100*00 

Heematem-ammonia is precipitated from its aqueous solution in the 
amorphous state by chloride of sodium, ammonium, or potassium. With 
bisulphite of ammonia it forms a jelly, which dissolves on boiling, 
forming a clear yellow solution. It is not altered by hyposulphite of 
soda (ITesse). 

Haematein dissolves in potash-ley with blue colour, changing to red 
and brown in contact with the air (Erdmann). 

Aqueous hmmateiu-ammonia throws down from chloride of barium a 
dark purple-red precipitate, the colour of which, changes to dirty 
brown in contact with the air. AVith excess of alum-sol at ion , it forms 
a dark red-violet solution, without precipitation; but when mixed 
with a small quantity of alum, till it acquires a red colour and heated, 
it yields a deep violet-coloured precipitate (Erdmann),—With nitrate 
of bismuth , sulphate of zinc , and protochloride of tin , it forms violet 
precipitates (Erdmann). 

Lead-compound of Hmmatein .—Aqueous baimatein-ammonia forms 
with neutral acetate of lead, a dark blue precipitate, the liquid becoming 
acid in whatever manner the precipitation be performed. The pre¬ 
cipitate is partially decomposed by washing, the wash-water becoming 
brown; after washing for a short time it contains (a) 50*78 p. c. lead- 
oxide ; after longer washing, quantities varying from 43 *G to 51 p. c. 
(Erdmann). 

Erdmann. 







a. 

b. 

c. 

32 

O. 

. 38*6 

32 C . 

31 5 ... 

31*4 ... 

. 36*1 .. 

. 35-7 

9 

H.. 

. 1*8 

9 H. 

1*5 ... 

. 1*8 ... 

. 1*0 .. 

. 2*0 

9 

O. 

. 14*5 

9 O . 

11*8 ... 

. 16*0 .. 

. 18*4 .. 

. 15-6 

2 

PbO. 

. 45*1 

3 PbO . 

55*2 ... 

. 50*8 ... 

. 43*6 .. 

. 46-7 

(^EPPbOAPbO 100*0 

C 32 H 9 PbO 10 ,2PbO... 

100*0 ... 

. 100-0 ... 

. 100*0 .. 

. 100*0 
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Aqueous haematein-ammoma forms wit \l ferrous chloride a violet pre¬ 
cipitate ; with potash-iron-alum a black precipitate (Erdmann). 

Hsematein dissolves with red-brown colour in alcohol , sparingly and 
with amber-yellow colour in ether (Erdmann). 


Primary Nucleus C 33 H 24 ; Oxygen-nucleus C 32 H 14 0 10 . 

Beta-orsellic Acid. 


C 32 H 14 0 14 = C 32 U u 0 10 j0 4 ; more correctly C 16 H 7 0 7 ,C 16 H 7 0 7 ? 


Stenhotjse. Phil Trans . 1848, 69; Ann . Pliarm . 68, 66. 

Occurs in Eoccella tinctoria from the Cape of Good Hope, and is 
extracted therefrom, but together with roccellinin, in the same manner 
as lecanoric acid from the Eoccella tinctoria of South America (xii. 
377. 3). The precipitate thrown down from the lime-extract by hydro- 
cloric acid is a mixture of beta-orsellic acid and roccellinin; on ex¬ 
hausting it repeatedly with water, the roccellinin remains undis¬ 
solved, while the beta-orsellic acid crystallises from the filtrate. 

The acid resembles lecanoric acid, and reacts like that acid with 
chloride of lime, and with ammonia , haryta and lime .—At 100° it con¬ 
tains, on the avarage, 60T4 p. c. C., 5T6 H., and 34*70 0, and has, 
therefore, in the free state, exactly the same composition as lecanoric 
acid (xii. 378); its baryta-salt has also the composition of lecanorate 
of baryta (49*46 p. c. C., 4*12 H., 18-52 BaO). The acid further re¬ 
sembles lecanoric acid in yielding orsellate of ethyl (xii. 373) 
when boiled with alcohol; but it forms a black precipitate with 
neutral acetate of lead, whereas lecanoric acid is not precipitated by 
that salt. — Stenhouse assigns to beta-orsellic acid tlie formula C S4 H I7 0 15 
Streeter’s formula C 3-l H 16 0 15 (Ann. Pkarm. 68, 110 N contains 1 at. hydrogen less; he 
regards roccellinin as a product of the decomposition of beta-orsellic acid, formed, 
simultaneously with orsellic acid, according to the equation, C^H^O 15 = C 16 H 8 0 8 + 
C 18 H s 0 7 . On the other hand, Sehunck (Phil. Mag. J. 33, 256) and G-erhardt 
(Compt. chim. 1149, 127; Traite 3, V97) regard beta-orsellic acid as identical with 
lecanoric acid, which view may, till further investigation, be regarded as the most 
probable (Xi\). 


Gyroplioric Acid. 

1 C S2 H 14 Q 14 = C 16 H 7 G 7 ,C ln H 7 Q 7 . 
Stenhouse. Phil . Trans . 1849, 393; Ann. Pliarm. 70, 218. 


Obtained from the Gyrophora pustulata and Lecanora tartarea of 
Norway, in the same manner as lecanoric acid from Eoccella tinctoria 
(xii, 377, 3). 

Small, soft, colourless crystals, destitute of taste and smell. Does 
not redden litmus; the solutions acquire an alkaline reaction on 
addition of mere traces of potash or ammonia. 
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W. 

32 0 . 60-37 Bt C 

It H . 4-40 16 H 

14 O . 35-23 11 O 


Storehouse. 


61-14 ... 60-81 .. 61-16 .... 61-12 
4-82 ... 4-90 .... 5 20 ... 5*00 
33-71 . 31-29.... 33 61.... 33 88 


C 3 TP 1 0 11 . 100-00 C 51 H lfi O u ... . 100*00 . . lOO’OO ...» 300*00 .... 100*00 

a is the formula of lecanoric acid; ft, that of OTemic acid. Oerhardt (Trait e, 
3, 808) regarded gvrophoric as identical with one or the other of' these acids. 
Stonhouse regards it as a peculiar acid, and assigns to it the formula O i(3 II 18 0 15 . 


By boiling with potash or baryta-water , it is converted into a car¬ 
bonate and orciu ; but when boiled with a veiy small quantity of potash- 
ley, it yields an intermediate acid, which is distinctly sour, soluble in 
water, and crystallises differently from gyroplioric acid. 

Gyrophoric acid is reddened by chloride of lime , the red colour not 
disappearing- so quickly as in the case of lecanoric acid. — When 
exposed to the air, in contact with excess of ammonia , it is slowly con¬ 
verted into a purple colouring matter. — Gyrophoric acid boiled for 
several hours with strong alcohol , yields, together with small quantities 
of orciu and resin, an ethylic ether resembling orscllate of ethyl (xii. 
373) in properties and composition (mean. 61*32 p. c. C., 6*25 H., and 32*43 O). 
With wood-spirit , the corresponding rnethylic ether is obtained. 

Gyrophoric acid is nearly insoluble in water , even at the boiling 
heat. — It is also nearly insoluble in excess of cold aqueous ammonia; 
from the alcoholic solution it is precipitated by ammonia, without 
taking up any portion of that alkali. — It dissolves readily in excess 
of baryta-water , and is precipitated by acids without alteration. By 
passing carbonic acid into the solution, and boiling the pieeipitate with 
alcohol (as m the case of lccanorate of baryta, xu 379), a baryta-salt is obtained 
in small crystals, insoluble in cold 1 alcohol; but the acid separated 
therefrom is different from gyrophoric acid in composition and in solu¬ 
bility. 

Alcoholic gyrophoric acid does not precipitate an alcoholic solution 
of neutral acetate of lead; with the basic acetate it forms a precipitate 
of variable composition. 

The acid dissolves with difficulty in ether; in boiling alcohol also it 
is much less soluble than lecanoric acid. 


Appendix to Beta-orsellic and Gyrophoric Adds . 

1. Roccellinin. 

1 C 86 H 16 0 14 . 

Stenhouse. Phil Trans . 1848, 71; Ann. Pham . 68, 69. 

Occurs, together with beta-orsellic acid, in Roccella tinctoria from, the 
Cape. 

The extract of the lichen prepared with lime-water, deposits, on 
addition of hydrochloric acid, a mixture of beta-orsellic acid and 
roccellinin, which, after washing and drying, is continuously boiled with 
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alcohol^ -whereby the beta-orsellic acid is converted into orsellate of 
ethyl. The solution is evaporated to dryness; the orsellic ether is 
extracted from the residue by boiling* water; and the roccellinin which 
remains is purified by recrystallisation from a large quantity of strong 
alcohol. 

Fine capillary crystals, having a silky lustre. 


36 C . 

. 216 . 

. 62-79 .... 

Stenhouse. 
mean . 

. 62*58 

16 H. 

. 16 

. 4*65 .... 

. 4-82 

14 0 . 

. ... 112 .... 

. 32 56 .. 

. 32*60 

036H16QH . 

. 344 . 

. 100-00 .... 

. 100*00 


So according to Streeter {Ann, Phartn. 68, 110) who regards roccellinin as a 
product of the decomposition of beta-orsellic acid. Stenhouse gives the formula 
(see page 295). 

Koccellinin treated with solution of chloride of lime acquires a per¬ 
manent greenish yellow colour. — When suspended in water through 
which chlorine gas is passed, L becomes yellowish without taking up 
chlorine or undergoing any further alteration. — When boiled with 
potash or baryta-water, it does not suffer decomposition, or yield car¬ 
bonate of baryta. — Hot nitric acid decomposes it, with formation of 
oxalic acid. 

Roccellinin does not dissolve in water , either cold or hot. — It dis¬ 
solves easily in aqueous ammonia , and remains free from ammonia 
when the solution is evaporated. It dissolves in potash and soda-ley . 
When boiled with carbonate of baryta, it forms a crystallisable salt, 
differing in composition according to the concentration of the solution. 
It does not precipitate neutral or basic acetate of lead, or ammoniacal 
nitrate of silver . 

It dissolves very sparingly in cold alcohol and ether , requiring also a 
large quantity of boiling alcohol to dissolve it. It does not form an 
ether when boiled with alcohol saturated with hydrochloric acid gas. 


2. Ceratophyllin. 

0. Hesse. Ann, Pharm . 119, 365. 

Occurs, together with physodin (xv, 57) in Parmelia jpfty&odes. Already described 
in the Addenda to vol. xy (p. 534). 


3. Variolarin. 

Robiquet. Ann, Chim,Phys . 42, 236. 

Occurrence . In Variolaria dealbata. 

When the lichen is exhausted with boiling alcohol, as described 
under orcin (xiL, 353,1), the extract freed from orcin by water, and then 
treated with ether, and the ethereal solution evaporated, a crystalline 
residue is left, which may be freed from soft resin by cold alcohol, and 
dissolved in boiling alcohol. The alcoholic solution, as it cools, 
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deposits long needles of variolarin. —This substance melts at a mode¬ 
rate heat to a resin, which solidifies in a lamino-crystalline mass. 
When strongly heated , it boils and gives off a strong-smelling volatile 
oil, after which a portion sublimes in white needles. 

Variolarin is not coloured either by alkalis or by acids . It dissolves 
readily in alcohol and in ether. 


Appendix to vol. xiii. p. 325. 

Parellic Acid. 

c i8 H G o s = c i8 n 6 o 4 ,o 4 . 

Ed. Scmmcrc. Ann. Pharm. 54, 257, and 274.—Preliminary Notice, 

Ann. Pharm . 41, 161. 

parellin. Sometimes obtained in the preparation of lecanoric acid 
(xii., 377) from Lecanora Parella, 

From the mixture of lecanoric and parellic acids obtained according 
to xii. 377, baryta-water precipitates insoluble parellate of baryta, 
from which the parellic acid may be separated by decomposition with 
hydrochloric acid. The acid is purified by washing with water and 
recrystallisation from alcohol. When the lichen is exhausted with 
boiling alcohol, the lecanoric acid taken up thereby may be converted 
by prolonged boiling of the solution into orsellic ether (xii, 373), and 
on evaporating to dryness and extracting the ether from the residue 
with boiling water, parellic acid remains undissolved. 

Properties. The hydrated crystallised acid is rendered anhydrous 
by heating to 100°. — Tastes bitter when chewed, or in alcoholic solu¬ 
tion. The alcoholic solution reddens litmus. 

Pried. Sehunck. 


18 

0.... 

. 108 ... 

. 60-67 ... 

. 69-85 ... 

. 61-00 

6 

H . 

. 6 ... 

. 3-37 ... 

..... 3-37 ... 

. 3-42 

8 

O. 

. 64 ... 

. 35-96 .. 

. 36-78 ... 

. 35-58 

C ls H 6 O s . 

. 178 .... 

. 100-00 ... 

. 100-00 .... 

. 100*00 


The above is Gerhar fit’s formula (Traits 3, 804) ; Sehunck’s formula is C 21 H70 9 * 
— According to G-erliardt, parellic acid is probably a decomposition-product of 
lecanoric acid, produced, together with orcin, according to the equation, C J2 H 14 0 14 = 
C 1S H 6 0 8 + C 14 Ii G 0 4 + 2HO. 

Decompositions. 1. When heated in a tube, it melts and yields an 
oily distillate, in which a formation of needles takes place; the dis¬ 
tillate often forms a crystalline solid on cooling. — 2. Heated on 
platinum foil, it melts, swells up, becomes brown, and bums without 
leaving a residue. — 3. Slowly decomposed by boiling with water ; the 
yellow solution leaves a yellow, amorphous, bitter substance when 
evaporated. — 4. When heated with nitric acid , it evolves red vapours, 
and is converted into oxalic acid. — 5. An ammoniacal solution of 
parellic acid is coloured yellow by boiling, becomes brown in the air, 
and leaves, on evaporation, a brown, acid varnish, from an aqueous 
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solution of which, a brown or grey precipitate is thrown down by 
neutral acetate of lead, sesquichloride of iron, and sulphuric acid. — 
G. Decomposed by boiling with excess of caustic potash , and with lime- 
ox baryta-water. When baryta-water is used, the baryta-salt thrown 
down at first is dissolved by boiling, without being again precipitated 
on cooling; acids do not then throw down parellic acid, or only traces 
of it, but separate, after some hours, small shining crystals, which 
melt in boiling water, afterwards dissolve, and do not again crystallise. 
These crystals are obtained again by evaporation of their easily formed 
solution in cold alcohol; their solution in baryta-water yields carbonate 
of baryta when boiled. — If the boiling be continued after the acid lias 
been dissolved in baryta-water, the solution acquires a yellow colour, 
and throws down carbonate of baryta, whereupon, after separation of the 
baryta, no crystals are formed, but a brown bitter extract is obtained. 
— 7. Terchloride of gold is not altered by aqueous parellic acid, and 
on boiling with an alkaline solution of the acid, it is more slowly 
reduced than by leeaiioric acid. 


Combinations .— With Water . — A. Needles . Sch u n ck’s Mono-hydra ted 
Parellic add. A boiling saturated alcoholic solution of parellic acid 
deposits on cooling, or on quick evaporation, long needles which lose 
1 at. water at 100° (according to Scliunck’s formula G^H/O 9 .) 


18 C . 

Needles. 

. 108 . 

. 57-75 .... 

Scliunck. 

mean. 

. 57*74 

7 H . 

. 7 . 

. .. 3-74 . 

. 3*80 

9 0 . 

. 72 . 

.... 38*51 . 

. 38*46 

C 18 H 7 0 9 . 

.. 1S7 . 

. 100*00 . 

. 100*00 


B. Heavy Crystals. — Sckunk’s bi-hydrated parellic acid. More dilute alco¬ 
holic solutions of the acids throw down, on cooling or slow evapo¬ 
ration, small, short, regular crystals, highly lustrous and having a 
high specific gravity. They lose 6*51 p. c. water at 100° (? 2 at. HO 
= 9*18 p. c.) and become opaque. 





Scliunck. 


Air-dried. 


mean. 

IS C .... 

. 108 . 

. 55*10 . 

. 55*91 

8 H .... 

. 8 . 

4*08 . 

. 3*99 

10 O ... 

... 80 . 

. 40-82 ..... 

. 40*07 


C 18 H G 0 8 

+ 2aq.... 196 . 

. 100*00 . 

. 100*00 


0. Aqueous solution. —The acid dissolves with difficulty in hot water, 
and separates therefrom almost entirely on cooling, in light flakes. 

Parellic acid expels carbonic acid from the carbonates of the 
alkalis.—It dissolves less easily in aqueous ammonia than in potash, 
and is left free from ammonia on evaparation. 

In solution of caustic potash it swells up to a white jelly which 
gradually dissolves. It is precipitated from the solution (not previously 
boiled; see above) by acids, in the form of a thick jelly. Forms with baryta- 
ivater a white, insoluble salt. The same salt is precipitated in small 
cystalline needles on mixing an ammoniacal solution of the acid with 
chloride of barium. 

Lead-salt . Alcoholic neutral acetate of lead throws down, from an 
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alcoholic solution of the acid, white flakes which contain 87*34 p. c. 
0., 2*73 H., 25*76 0., and 34*17 PbO. 

The alcoholic acid does not precipitate nitrate of diver; the yellow 
precipitate appearing on addition of ammonia, is reduced by boiling. 

Parellic acid dissolves in boiling acetic acid more freely than in 
water. It dissolves in alcohol , and is precipitated from the solution 
by water as a jelly. Soluble also in ether . 


Primary Nucleus C 32 H 2G ; Oxyazo-nucleus C 32 NH 17 0 8 . 

Cocaine. 

C 32 NH 19 0 8 = C 22 NH 17 0 8 ,IP. 

Alb. Niemann. Inaugural-Dissertation iiher cine neue Base in den 
Cocabldttern . Gottingen 1860 ; Pharm. Viertelj . 9, 489; N. Br. Arch . 
103, 129 and 291; abstr. Chem. Centr. 1860, 855; Preliminary 
Notice: Ann . Pharm. 114, 213; J . pr. Chem . 81, 129; N. Ann, 
Chim. Pkys. 59, 479; Pep. Chim. pure 2, 373. 

Wohler & Lossen. Ann. Pharm . 121, 372; abstr. Pep Chim . jmre 
4, 367. 

W. Lossen. Inaugural-Dissertation iiher das Cocdin . Gottingen, 1862. 

Discovered by Niemann in the leaves of Erythroxylon Coca (jlandbuoh, 
viii. Phytockem. 26) after Wackenroder (N. Br. Arch. 75, 23), Johnston 
{Chem. Gaz. 1853, 438), Gaedcke {N. Br. Arch. 82, 141) and Maclagan 
{N. J. Pharm. 29, 102) had unsuccessfully endeavoured to isolate the 
active principle of the leaves. Gaedcke designated the crystals ob¬ 
tained by dry distillation of the extract of coca-leaves, as erythroxyline , 
and found that they resembled caffeine in their behavour towards nitric 
acid and ammonia. 

Preparation . Coca-leaves are exhausted with rain-water at the 
temperature of 60° to 80° ; the united extracts are precipitated with 
neutral acetate of lead and filtered ; the filtrate is precipitated with a 
saturated aqueous solution of sulphate of soda, again filtered and con¬ 
centrated ; and the concentrated liquid, after being rendered slightly 
alkaline with carbonate of soda, is shaken 4 or 6 times with 
fresh portions of ether. The greater part of the ether is distilled 
off; the residue allowed to evaporate spontaneously; and the impure 
cocaine remaining behind is freed from a part of the colouring matter 
by trituration with cold water,—after which a solution in hydro¬ 
chloric acid is placed, in a thin layer, in a Graham’s dialyser of parch¬ 
ment-paper, when, on thrice renewing the water in the outer vessel, 
most of the cocaine diffuses in three days, while a large quantity of 
colouring matter is left in the inner vessel. The cocaine is again 
separated from the solution, dissolved in alcohol, acidified with acetic 
acid, and left to evaporate, either spontaneously or over oil of vitrol. 
Cocaine free from acetic acid remains behind, and is extracted from 
the residue by ether, whilst foreign substances in combination with 
acetic acid are left undissolved in the form of greasy drops (Lossen). 
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2. Chopped coca-leaves are digested for 4 days at a temperature of 
40° in alcohol of 85 p. c. with which ^ T th of oil of vitrol is mixed. 
The leaves are pressed, and the press-cake is moistened with alcohol 
and again pressed. The filtered extracts are shaken with excess of 
thin milk of lime, and after 24 hours, filtered and neutralised with 
dilute sulphuric acid. After distilling* off most of the alcohol, the re¬ 
sidue is evaporated to a syrup, or until the alcohol is all driven off, and 
poured into 2(3 times its bulk of water. The black-green resin hereby 
thrown down is removed by pouring off and filtering the liquid, which 
is then rendered alkaline with carbonate of soda, and shaken with 
ether so long as anything is taken up. By distillation and spon¬ 
taneous evaporation of the ether, impure cocaine is left behind, and is 
then dissolved in ether and shaken with water containing sulphuric 
acid. ^ The ether, holding the greater part of the colouring matter in 
solution is removed, and the subjacent solution of sulphate of cocaine is 
precipitated with carbonate of soda. The precipitate is collected and 
purified by triturating it with a little strong alcohol, which first dis¬ 
solves the colouring' matter; it is then washed and reciystallised from 
alcohol (Niemann). The yield of impure cocaine amounts to 4 p. c. 
of the leaves. 

Properties . Cocaine is obtained from an alcoholic solution to which 
water has been added (when pure also from ether-alcohol: Lossen), in 
lai'ge, colourless, transparent prisms belonging to the oblique pris¬ 
matic system, and hemimorphous. Dominant form a horizontal prism 
formed of the faces t , i 9 f. {Fig. 97), terminated on the right by a 
hemidome h (to the front below and back above), on the left by a 
hemidome a (Fig 99) derived from another octahedron. t:i= 106° 
15'; t:f (behind) = 60° 1'; t: h = 114° 18'; t: cc = 34° 30'. 
Cleavable parallel to h (v. Fritzsch). 

Cocaine melts at 98°, and solidifies, on cooling, to a transparent, 
amorphous mass, which, after a while, becomes white and crystalline. 
"When cautiously heated, a small portion appears to sublime. — Taste 
bitter and benumbing*, afterwards cooling. Reaction alkaline (Niemann, 
Lossen). 


32 C. 

Cn/stals. 
. 192 . 

66*44 .... 

. 66*8 ... 

Niemann. 
. 66*8 

N. 

. 14 . 

.... 4*84 ... 

.... 5*4 ... 


19 H. 

. 19 .... 

... 6-57 .. 

. 7*1 .. 

. 7*5 

8 0 . 

. 61 .... 

22-15 .. 

. 20*7 . 


C 32 NH 19 0 8 ... 

. 289 .... 

.. 100 00 ... 

. ... 100*0 .. 



Niemann and Lossen give for cocaine the formula C 32 NH 20 O s ; for ecgonine 
Lossen adopts the formula C ia NH 16 0 6 . Now since both formulae contain an uneven 
number of nitrogen- + hydrogen-atoms, they either require to be doubled (as in the 
case of other alkaloids), or the bases must be supposed to contain an atom more (so 
according to Limpneht, Lehrbuch , 1.195), or an atom less of hydrogen, a question 
on which the analyses are not sufficiently decisive. Preference is here given to the 
latter view (Nr.). 

Decompositions. 1. Cocaine heated above its melting point assumes 
a darker colour, creeps up the sides of the tube, evolves ammoniacal 
vapours, and carbonises (Niemann). — 2. When heated on platinum 
foil, it takes fire and burns with a luminous flame (Niemann). — 3. Dis¬ 
solves in cold oil of vitriol without coloration, and carbonises when 
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heated (Niemann). — 4. Heated to 100° with concentrated hydrochloric 
acid , especially in a sealed tube, it splits up into benzoic acid, which 
separates in the form of an oil, and hydrochlorate of eegonine (Wohler 
& Lessen): 

C 32 NE0 9 0 S + 2 IIO « C 14 n fi 0 4 + C l8 NH 16 0 6 . 

Yeryweak hydrochloric acid, boiled for several hours with cocaine, 
emits an odour of benzoic acid, but leaves the greater part unchanged; 
stronger hydrochloric acid effects the decomposition over the water- 
bath (Lossen). 

Combinations. Cocaine dissolves in 704 parts of water at 12°, and 
rather more freely in hot water (Niemann). 

It dissolves easily in dilute acids, forming crystallisable salts. 
Aqueous caustic ammonia and carbonate of ammonia throw down 
from an aqueous solution of hydrochlorate of cocaine, white pre¬ 
cipitates readily soluble in an excess of the precipitant. Caustic 
potash precipitates cocaine, but a large excess redissolves it. The 
precipitate produced by carbonate of soda becomes crystalline on 
standing in the liquid, and does not dissolve in an excess of the pre¬ 
cipitant. Carbonates and phosphates of the alkalis do not precipitate 
the solution. Iodine-water produces a scarlet-brown, biniodide of 
potassium a copious brown-red precipitate. The solution is not altered 
by tartar-emetic; it is rendered slightly turbid by sulphoeyanide of 
potassium (Niemann). 

Sulphate of Cocaine. — The solution obtained by neutralising cocaine 
with dilute sulphuric acid, dries up, over oil of vitriol, to a colourless 
varnish, in which colourless prisms, permanent in the air, are formed 
on standing (Niemann, Lossen). 

Hydrochlorate of Cocaine. — Cocaine absorbs hydrochloric acid gas, 
with considerable development of heat, and melts; 300 parts of cocaine 
take up in this way 13*57 parts of hydrochloric acid (calculation for 
C^NH^O 8 * 12*03 pts. I1C1). The amorphous mass becomes white and 
crystalline on standing. It dissolves easily in water, with acid reac¬ 
tion.— From a solution of cocaine in dilute hydrochloric acid, long 
delicate crystals are obtained, which are permanent in the air and very 
bitter (Niemann). An alcoholic solution yields, on evaporation over 
oil of vitriol, perfectly transparent, short prisms, with perpendicular 
end-faces ; they scarcely diminish in weight at 120° (Lossen). 

' Lossen. 

OTNH 19 0 8 . 289-0 . 88*78 . 

HOI . 36-5 .... 11*22 10 75 

C 32 NLP 9 0 8 ,HC1. 325-5 . 100*00 . 

Nitrate of Cocaine. Amorphous mass, which becomes crystalline by 
standing over oil of vitriol, and deliquesces again in the air. Cocaine 
is not decomposed by fuming nitric acid (Niemann). 

Protochloride of tin throws down, from hydrochlorate of cocaine, a 
dense, white, curdy precipitate, soluble in a large quantity of nitric acid. 
Chloride of mercury and iodide of mercury and potassium precipitate a 
large quantity of flakes soluble in hydrochloric acid and in chloride of 
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ammonium; those produced by the former are easily soluble also in 
alcohol (Niemann). 

Chloroplatinate of Cocaine. — Bichloride of platinum produces, -with 
hydrochlorate of cocaine, a dirty grey-yellow (Niemann), white-yellow 
flocculent precipitate (Lossen), which soon becomes crystalline, and 
disappears on warming; it is slightly soluble in hydrochloric acid. 

Chloro-aurate of Cocaine. — Terchloride of gold also throws down 
from very dilute hydrochlorate of cocaine, pale-yellow, amorphous 
flakes, which crystallise from hot water or alcohol in golden-yellow 
laminae, scales, or granules. Contains, after drying over oil of vitriol, 
31*4 to 31*6 p. c. gold (C32NH 19 O s ,HCl,AuCl 3 = 31‘28 p. C. All.). Melts 
when heated, and yields a large sublimate of benzoic acid (Niemann). 

A.t 100°, or over oil of vitriol* Xiossen. 

C^NH-WCP . 396-5 . 80-07 . 

Pfc . 98-7 . 19 93 . 19-48 

C sjvH 19 0 3 ,HCl,PtCP . 495-2 . 100-00 . 

Acetate of Cocaine . A solution of cocaine in alcoholic acetic acid, 
evaporated over oil of vitriol or in the air, leaves cocaine free from 
acetic acid (Lossen). 

Oxalate of Cocaine. — Mono-acid. — When a solution of cocaine in 
strong alcohol is nearly neutralised with alcoholic (dehydrated) 
oxalic acid, and anhydrous ether is added thereto until considerable 
cloudiness is produced, the mixture becomes clear after standing some 
time, with separation of very tine crystals of the oxalate. These 
are washed with ether and dried over oil of vitriol. — They do not 
lose weight at 100°, but melt at a somewhat higher temperature, 
after which benzoic acid is separated by pouring water upon them 
(Lossen). 

Lossen. 

C^NH 10 © 8 . 2S9 . 76-25 . 

C 4 H-0 8 . SO . 23-75 . 22*54 

C 3 ^H 19 O s ,C 4 H 2 O s . 379 . 100 00 . 

Picric acid throws down from hydrochlorate of cocaine a sulphur- 
yellow precipitate, which soon cakes together to a resin (Niemann). — 
Oallotannic acid produces, after addition of hydrochloric acid, abundant 
white flakes, which becomes resinous on standing. — Cocatannic acid 
does not precipitate hydrochlorate of cocaine (Niemann). 

Cocaine dissolves in alcohol , and more easily in ether (Niemann). 


Appendix to vol. xiii. p. 383. 

Ecgonine, 

C 18 NH 15 0 6 = C 18 NR 13 0 6 ,H 3 ? 

Wohler & Lossen. Ann. Pharm. 121, 371. 
Lossen. Inaugural dissertation . 

From ticyovoc, a shoot. — Formation (p. 302). 
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Cocaine is heated to 100° for some hours, -with concentrated hydro 
chloric acid, in a sealed tube. The benzoic acid thereby formed ii 
removed, the last portions by shaking with ether, and the solution o 
hydrochlorate of ccgonine is freed from excess of hydrochloric aci< 
by evaporation, and from combined acid by agitating its aqueous solu 
tion with oxide of silver and filtering. The filtrate is then evaporated 
and the residue freed from traces of oxide of silver by dissolving it ii 
alcohol. On spontaneous evaporation of the solution, a thick liquk 
remains, which solidifies in fine needles. 

Colourless, inodorous needles, having a bitter-sweet taste. Loses 
adhering or combined water slowly at 100°. 


18 O . 

at 120°. 

. 108 . 

.... 58 38 .... 

Lossen. 
.... 58 69 

N. 

. 14 .... 

.... 7-57 .... 


15 H. 

. 15 .... 

... 8-11 .... 

. 8*32 

6 O . 

. 48 . .. 

25*91 . 


C 18 NH 15 0° . 

. 1S5 ... 

.... 100*00 .... 



Lassen’s formula contains 1 at. hydrogen more See page 301. 

Ecgonine is very easily soluble in water. — The hydro chlorate forms 
delicate needles, rather difficultly soluble in cold strong alcohol. 

Chloroplatinate of Ecog nine. A mixture of hydrochlorate of ecgo¬ 
nine with chloride of platinum and strong alcohol, throws dowi 
orange-red prisms which may be washed with alcohol. 


18 C . 

at 100°. 
. 10S*0 ... 

. 27-00 ... 

lossen. 
. 27*91 

N .. 

. 14*0 ... 

.... 3 57 ... 


16 H . 

. 16*0 ... 

.... 4*09 ... 

. 4*41 

6 0 . 

. 48*0 ... 

.... 12 27 ... 


Pt. 

. 98*7 ... 

.... 25*23 ... 

Z 24*80 

3 Cl . 

. 106*5 ... 

.... 27*24 ... 


c ia Nn i5 o 6 ,11 ci,ptci 3 . 

. 391*2 ... 

.... 100*00 ... 



Ecgonin is more easily soluble in dilute than in absolute alcohol ; ii 
is insoluble in ether. 


Appendix to Cocaine. 

Hygrine. 

Wohler & Lossen. Ann. Pharm. 121, 374. 

Lossen. Dissertation. 

From vyp6i',fluid. — An organic base occurring, together with cocaine 
in coca-leaves. 

In preparing cocaine as described on page 300, if to the slightly alka¬ 
line liquid from which the cocaine has been extracted by ether, more 
carbonate of soda is added, and it is then again shaken with ether, it 
yields hygrine and a neutral oil having an odour of tobacco. These 
substances remain behind when the ether is distilled; on further heat- 
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ing the residue till it boils, the temperature quickly rises to above 
280°, and a brown alkaline oil distils over, while a black resin is left 
behind. —When the distillate is maintained at a temperature of 140°, 
for some hours, in a stream of hydrogen, the greater part passes over 
of a yellow^ colour (a ); while the remainder volatilises only at 140° 
to 230°, and condenses to a thick brown oil ( b ). Hygrille is contained 
in both portions ; that in b , however, is contaminated with a neutral 
oil; that in a with an easily volatilised substance. To remove a little 
ammonia present, a is converted into oxalate, the salt dissolved in 
absolute alcohol, the solution evaporated, and the residue mixed with 
caustic potash, which separates the hygrine in the form of oil. The 
alkaline solution is heated to boiling in a stream of hydrogen, when the 
hygrine, dissolved in the water, passes over (by adding water to the residue 
and again distilling to dryness, a further quantity may be obtained), and is extracted 
from the distillate by ether ; on again distilling the ethereal solution, 
the hygrine remains behind. — The neutral oil in b is removed by dis¬ 
solving b in water containing hydrochloric acid, shaking the solution 
with ether, and separating the ethereal layer; after which, the acid 
solution is supersaturated with caustic soda, and the hygrine taken up 
by ether, as in a (Lossen), 

Properties Thick, pale-yellow oil, having a strong alkaline reac¬ 
tion, a burning taste, and an odour of termetliylamine. It produces 
white clouds with the volatile acids. — Distils very slowly with vapour 
of water. It does not appear to be poisonous. 

Hygrine does not dissolve in water in all proportions. The aqueous 
solution forms a white precipitate with protochloride of tin, yellowish 
with sulphate of iron, light blue with sulphate of copper; on boil¬ 
ing the solution, the copper precipitate becomes granular, but not 
brown. Hygrine forms white precipitates with chloride of mercury 
and nitrate of silver; the silver precipitate quickly turns brown. 

Hygrine combines with hydrochloric acid , forming' deliquescent 
crystals. The aqueous hydrochlorate forms a brown flocculent pre¬ 
cipitate with bimodide of potassium , red-white with protochloride of tin , 
white with corrosive sublimate , partly flocculent and partly in oily drops. 
With bichloride of platinum it forms dirty white-yellow (or red) flakes, 
which are decomposed by heating the liquid, and do not appear in 
very dilute solutions. Picric add throws down from hydrochlorate of 
hygrine a yellow powder ; gallotannic acid , a white precipitate, 

Hygrine dissolves in alcohol and in ether . 


Primary Nucleus C S2 H 28 . 


Linoleic Acid. 

C 32 H 28 0 4 = C 3 -H 28 ,0 4 . 

Pelouze & Boudet. Ann. Chim. Phys* 69, 43. 
Laurent. Ann. Chim. Phys. 65, 150 and 298. 
Liebig. Ann. Pkarm. 33, 113. 

Sacc. Ann. Pkarm. 51, 214. 

Schuler. Ami. Pharm . 101, 252. 

VOL. XVI. 



806 PRIMARY NUCLEUS 

A. C. OuBEiviAras, Jnn. ScheiJcund. Verhandel, en Onderzoeh. , 2 Deck 

1 Sink. Onzerdoeh. 184 (Rotterdam, 1858). 

Papaveroleie add. Troekendlsaztre. — Occurs in linseed-oil (p. 308) 
(Schuler); in poppy-oil (p. 312) (Oudemanns), and perhaps also in the 
other drying oils. 

Preparation. Linseed oil (or poppy-oil) is saponified, and the soap 
purified by repeated salting out, after which it is dissolved in a large 
quantity of water, and thrown down by an excess of chloride of 
calcium. The precipitated limo-salt is washed, pressed, and digested 
in ether, which dissolves out the linoleate of lime, and leaves the salts 
of the solid fatty acids undissolved. The ethereal solution is decom¬ 
posed by cold hydrochloric acid, whereby the linoleic acid is separated, 
and remains dissolved in the ether; the solution is drawn off, and the 
ether distilled at as low a temperature as possible, in a stream of 
hydrogen. There then remains dark-yellow linoleic acid, which is 
dissolved in alcohol, and precipitated by ammonia and chloride of 
barium. The baryta-salt, after being washed and pressed, is dis¬ 
solved in ether, and the warts and granules gradually formed in the 
solution, are repeatedly crystallised from ether. From the baryta- 
salt, the acid is separated by agitating with ether and hydrochloric 
acid, pipetting off the ethereal layer of liquid, and distilling off the 
ether; it is dried in a vacuum over oil of vitriol and a mixture of 
sulphate of iron and lime (Schuler). A similar method is employed by 
Oudemanns, who, however, prefers precipitating the linoleate of soda 
by chloride of calcium in a strongly ammoniacal solution.—Sacc digests 
linseed-oil with oxide of lead and water, at a gentle heat; exhausts the 
pale-grey, greasy soap with ether, which leaves margarate (palmilate 
according to Schuler) and a little basic linoleate of lead undissolved; 
evaporates the ethereal solution; and decomposes the residue with 
hydrochloric acid. The acid thus obtained is washed with boiling water, 
dissolved in ether, and recovered by evaporating the solution. Or, he 
decomposes the lead-salt with hydrosulphuric acid, and extracts the 
linoleic acid with ether. 

Properties . Faint-yellow, limpid oil, of sp. gr. 09206 at 14°, 
having a high refractive power, and a weak acid reaction. Does not 
solidify at—-18°. Tastes mild at first, afterwards harsh (Schuler). 
More limpid than poppy-oil (Oudemanns). Sacc’s linoleic acid was between 
pale and orange-yellow, limpid, inodorous, and partially oxidised. 


Sacc. Schiller. Oudemanns. 

mean. mean . mean. 

32 C. 192 .... 76*19 .... 75*51 .... 76 07 .... 75*87 

28 H . 28 ... 11*11 .... 10*65 .... 11*15 .... 11*44 

4 0 . 32 .... 12 70 .... 13*84 ... 12 78 .... 12*69 


C 32 H 2s 0 4 .252 .... 100*00 .... 100*00 .... 100*00 .... 100*00 


Sacc gaye the formula C 46 H 39 0 G . 


Decompositions . 1 . On standing in the air for ten weeks, the acid 

absorbs 2 p. c. oxygen, and becomes viscid and tough (Schuler). It 
takes up more oxygen the fresher it is, and thickens, so that at last it 
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will scarcely flow, but remains colourless, and does not evolve car¬ 
bonic acid (Oudemanns). A thin layer on wood exposed to the air forms 
a varnish; on glass it merely becomes tough (Sclmler). Linoleate 
of potash or soda, containing an excess of alkali, exposed in the finely 
divided state to the air, absorbs oxygen greedily, and becomes yellow 
and dry ; it then dissolves in water with dark brown-red colour, and 
deposits, on addition of hydrochloric acid, a brown greasy resin, 
similar to that produced by the action of nitric acid (Sacc). — 2. By 
dry distillation , products are formed, different from those yielded by 
oleic acid (Laurent).—3. With nitric acid , the acid swells up con¬ 
siderably, and yields a greasy resin, suberic acid, and a little oxalic 
acid, the last probably derived from adhering ether (Sacc). The resin 
is lemon-yellow, but becomes dark brown after repeated melting with 
water; it has an aromatic odour, is strongly reddened by alkalis, and 
still contains nitric acid. After being saponified with caustic potash, 
again separated by hydrochloric acid, washed, and dried in the water- 
bath, it contains 65*10 p. c. C., 9*20 H., and 25*70 0. Concentrated 
nitric acid slowly converts it into suberic acid (Sacc).—When 1 pt. 
linoleic acid is heated with 2 pts. nitric acid, a violent reaction ensues, 
with production of a deep-red, thick, tenacious mass, -which, after a 
while, again becomes limpid. After 24 horns the whole is transformed 
into a semi-solid mass, containing a fatty acid which melts at 56° 
(probably already mixed with the linoleic acid Ki\), suberic acid, and a large 
quantity of oxalic acid, (Bromeis, Ann. Pharm . 35, 100) — Nitrous 
acid and mercurous nitrate do not form elaidic acid with linoleic acid 
(Felouze & Bondet. Laurent. Schiller. Oudemanns). 

Combinations . Insoluble in water . 

Liuoleates. — The mono-acid salts are difficult to obtain pure, and 
generally contain too small a proportion of base, on account of their 
easy conversion into acid salts (Schuler; Oudemanns). They are 
white, for the most part uncrystallisable, and separate from their hot 
solutions in flakes; by spontaneous evaporation they are obtained in 
the form of a jelly. When exposed to the air, they become coloured 
and odorous. They are soluble in alcohol and ether (Oudemanns). 

Boda-salt. —When the acid is dissolved in caustic soda, salted out 
with chloride of sodium, and dried, and the residue is freed from 
chloride of sodium by dissolving* in ether and evaporating the solution, 
an acid salt is obtained, containing 7*5 p. c. soda, and corresponding 
to the formula 2(0 32 Ii 27 Na0 4 ),C 33 H 28 0 4 (Oudemanns), (calc. = 7*75 p. c. 
NaO). 

Baryta-salt. — The salt produced by chloride of barium, with the 
acid to which a large excess of ammonia has been added, contains a 
proportion of baryta varying from 12*04 to 24 p. c. (G’ 3 -H-TBaG 4 == 23*46 
p. c. BaO). —White ; separates from alcohol, on cooling, in microscopic 
crystals, and from ether, by spontaneous evaporation, in more distinct 
crystals. Exposed to the air, or when kept, and also on boiling with 
alcohol, it becomes yellow and sticky. Dissolves very easily in ether, 
less easily in alcohol; insoluble in water (Oudemanns). 

Lime-salt. Resembles the baryta-salt. It was only once obtained 
of the composition following, and mostly contained a smaller pro¬ 
portion of lime (Oudemanns). 

x 2 
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32 C . 

. 192 .... 

. 70-85 .. 

Oudemanns. 
. 70-04 

27 H. 

. 27 ... 

. 9-9G .. 

. 10-21 

3 O . 

. 24 ... 

. 8*85 .. 

. 1003 

CaO . 

. 28 ... 

. 10*34 .. 

.. 9-72 

C s TP7CaO* . 

. 271 ... 

. 100*00 .. 

. 100*00 


The Zinc- and Magnesia-salts are insoluble in water. — The Cvprie- 
sdlt is bluish-green, insoluble in water, and nearly so in alcohol 
(Oudemanns). 

Lead-salt. — The acid dissolves a large quantity of oxide of lead, 
and forms therewith a solid plaster-like mass; with a smaller quantity 
of oxide of lead, it forms a thick fluid which, on exposure to the air, 
remains for a long time greasy, and of the consistence of ointment 
(Liebig 1 ). The ethereal solution of the lead-salt becomes res inked 
during evaporation, and throws down a white basic salt, upon which 
an acid, red-brown, jelly-like salt is deposited; this last smells like 
linseed-oil, and shows a varying composition on analysis. — Exposed 
to the air in thin layers upon wood, linoleate of lead does not form a 
varnish, but strips off in scales (Sacc). 

Silver-salt. Nitrate of silver throws down from the soda-salt, a 
white precipitate, which soon blackens from reduction of silver. It 
dissolves readily in aqueous ammonia, and, on evaporating the solution, 
a portion crystallises out; another portion is decomposed and colours 
the liquid black (Oudemanns). 

The acid dissolves easily in ether , less easily in alcohol . 


Appendix to Linoleic Acid. 

Drying Oils. 

The vegetable oils occurring in nature, which, when exposed to the 
air in thin layers, dry up to a transparent, resinous, not brittle mass, 
arc also in their other characters distinguished in many ways from the 
non-drying oils containing olein. It is probable that they contain, as 
in the case of linseed-oil—the one most accurately investigated in this 
respect—on the one hand, a glyceride of linoleic acid, which, if isolated, 
would form the hypothetical dry fat {Troclcenfett) of the older chemists, 
and on the other hand, palmitin (together with stearin?), by the vary¬ 
ing proportions of which their differences are determined. In an 
impure state they contain also mucus, gum, and albumin, as well as a 
yellow colouring* principle possessing taste and smell. 

1. Linseed oil . The cold-pressed oil of the fresh seeds is of a pale- 
yellow colour, and without disagreeable taste. The commercial oil is 
dark-yellow, and has a sharp penetrating smell and taste. Specific 
gravity at 13°= 0 9847 (Schuler, Sclilibler); 0*9887 (van Kerchoff, 
Lieb . Kopp. Jakresber. 1859, 701); other statements vary between 0*928 
and 0*958. Sp gr. at 12° = 0*9395 ; at 25° = 0*931; at 50° = 
0*9125; at 94° = 0*8815, the sp. gr. of water at 15° being 1 
(Saussure). Does not soldify at — 15° to — 16° (Gusserow), nor at 
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— 20° (Brandis); according to Schuler, it deposits a little solid fat 
at — 18°. — Contains, on an average, 78*11 p. c. C., 10*96 H., and 
10*93 0. (Sacc) ;the cold-drawn oil contains, on an average, 75*17 p. c. 
0., 10*98 II., and 13*85 O., corresponding to the formula C M XI 28 0 4 
(Lefort). (See Saussure’s analysis, Ann. Cftini. Ph i/s. 13, 338). 

Contains margarin (palmitin, according to Schuler; stearin, accord¬ 
ing to Unverdorhen), and linoleic acid in combination with glycerin 
(Sacc). By saponification, it yields T l ^th margarate, and ^ths 
linoleate of lead (Gusserow, Kcistn. Arch. 19, 80). 

When linseed oil is exposed to sunshine for some weeks, in contact 
with an aqueous solution of an equal weight of sulphate of iron, it 
becomes limpid and colourless. Exposed to the air in thin layers, it 
dries up to a transparent, resinous, moderately elastic mass, resembling 
caoutchouc; when heated, however, it does not melt, but carbonises 
and burns (Leucho, Kcistn. Arch. 3, 107). A peculiar fat is produced 
at the same time, together with a crumbly substance, insoluble in ether, 
so that the drying process seems somewhat to resemble the decom¬ 
position of axin (see below) (Hoppe, J. pr. Chem. 80, 117). Mixed with 
chalk so as to form a powder, and exposed to the air for four weeks, it 
dries up completely; and on dissolving out the carbonate of lime with 
hydrochloric acid, and exhausting the residue with ether, a white mass 
of the consistence of tar is obtained, which behaves like oleic acid 
altered by exposure to the air. There remains behind resinous lin- 
sced-oii in the form of a yellowish conglomerate mass, which is 
insoluble in alcohol, ether, volatile and fixed oils, is converted by 
alcoholic hydrochloric acid Into a tarry substance, and dissolves in 
caustic potash (Unverdorben, Schw. 17, 245). 

Impure oil, containing mucus or albumin, becomes rancid in the 
air, more quickly in sunshine, and has then a repulsive odour and taste, 
a dark colour, and acid reaction. — Concerning the formation of oxonised 
oxygen in the oxidation of linseed-oil, see Sch<5nbein (J. pr. Chem. 74-, 33S).— 
When the oil is boiled for some time, till it loses about £ of its weight, 
it becomes thicker, tenacious, and viscid, and dries up still more readily 
than in the fresh state, to a tough, turpentine-like mass, scarcely soluble 
in oils: Printers' varnish. 

Linseed-oil (nut- or poppy-oil), heated to about 320°—375°, takes 
fire and bums quietly, without further heating' from without, till tar or 
charcoal remains. If the burning be interrupted by closing the vessel, 
there remains a brown, turpentine-like body called Bird-lime. When 
this substance is boiled continuously with water containing* nitric acid 
(water being' added so as to prevent the too violent action of the acid), 
an odour of acrolein is constantly evolved, and the bird-lime becomes 
solid, of the consistence of plaster, resembles India-rubber, and no 
longer sticks to the fingers. It is then not completely fusible, dissolves 
to an emulsion in bisulphide of carbon, shrinks -when boiled with con¬ 
centrated caustic potash, dissolves only on addition of water, and is 
again precipitated from the solution by acids. Tins substance is 
soluble in alcoholic potash and precipitable by acids; it swells in ether 
free from alcohol, and partly dissolves in a larger quantity of ether; 
alcohol precipitates it from the solution. In rock-oil it swells without 
dissolving; also in a little oii of turpentine, but dissolves completely 
in a larger quantity, and remains unaltered on evaporation. Linseed- 
and nut-oils yield 8 or 10 times as much of this caoutchouc-like sub¬ 
stance as poppy-oil (Jonas, N. Br. Arch. 46,159 ; J. pr. Chem. 37, 381). 
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Submitted to dry distillation , linseed-oil gives off, without boiling, 
white vapours, which condense to a colourless oil having an odour of 
bread; on the disappearance of these vapours, it begins to boil, 
expands, and yields a distillate of brown empyreumatic products, until 
a mass resembling jelly and caoutchouc remains behind (Sacc.). — It 
3 T ields by dry distillation the same products as poppy-oil, but less raar- 
garic acid (Bussy & Lecanu). See also vii. 2h2. Hess’s supposed aldehyde, 
obtained by the dry distillation of linseed oil, is acrolein (Redtenbacher, Ane. Bkarm. 
47, 114). Sulphur dissolves in hot lmseed-oil with red colour, partially 
crystallising on cooling; on longer heating, the oil takes up, with 
evolution of hydi osulphuric acid, Ath its weight of sulphur, and forms 
therewith a brown viscid mass: fatty balsam of sulphur . See Badig, 
Hcrst & Ulex (X Br. Arch. 2, 15) ; also Reinseli. (J. pr. Chem. 13, 136). 
On distilling linseod-oii with sulphur, a large quantity of hydro- 
sulphuric acid is evolved, and odmyl (x. 97) is obtained, besides other 
products (Anderson). Linseed-oil dissolves selenium (Berzelius) ; it 
dissolves nearly T V arsenious acid, whereby it is rendered heavier, pre- 
cipitable by oil of vitriol and hydrochloric acid, and coagulablc by 
alkalis (W. Henry, Sc/m. J. 2, 636). — Phosphorus becomes scarlet-red 
by boiling with linseed-oil (Eeinsch. J. pr . Chem. 14, 257). Heated 
with a its weight of phosphorus to 75°, the oil becomes brown-black, 
and after cooling is leathery and insoluble in linseed-oil; a phosphorus 
forms a thin tar, which mixes with drying oils (Jonas, N. Pr. Arch . 
70, 139). — When linseed-oil is heated with a iodine , there pass over, 
first iochne, then an empyreumatic oil coloured brown by iodine* after¬ 
wards white vapours of hydriodic acid are evolved, followed by a thick 
yellowish oil, and at last charcoal containing iodine remains (Reinseli. 
J. pr. Chem. 14. 263). — Brouvnated linseed-oil is brown (see below), 
smells like linseed-oil when heated, has asp. gr. of 1*349 at 14*5°, and 
co bains 40*77 p. c. bromine, corresponding to the formula C 30 Br 2 IX 26 0 4 . 
Chlorinated linseed-oil is a dark-yellow, thick fluid, of sp. gr. 1*088 at 6*5°, 
and contains 22*62 p. c. chlorine (0 s CPH 26 0 4 ) (Lefort, A r . J. Pharm . 23, 
343). — On mixing from 15 to 25 parts chloi ule of sulphur with 100 parts 
linseed-oil, caoutchouc-like products are obtained, which are the harder 
the more chloride of sulphur they contain, and are not attacked by 
moderately dilute acids and aqueous alkalis, but are ultimately saponi¬ 
fied by concentrated alkalis. They become brown at 120°, and blacken 
and melt at a higher temperature. The addition of 5 p. c. chloride of 
sulphur thickens linseed-oil, but does not cause it to harden; the product 
still exhibits to solvents the same relations as the fatty oils. When 
to a solution of 1 part linseed-oil in 30 or 40 parts bisulphide of car¬ 
bon, a quantity of chloride of sulphur is added equal to Ath the 
weight of the oil, the mixture remains fluid for some days, and dries 
up to a varnish on wood (Perra, Compt. rend. 47, 878. — See also Cvmpt . 
rend. 47, 972). YV ith a its volume of syrupy phosphoric acul , linseed-oil 
becomes brownish-yellow or green (Calvert). — Cold oil of vitriol 
colours it yellowish-brown (Gaultier de Olanbry), dark red-brown 
(Heidenreich von Kerckhoff); it coagulates the oil, colours it purple- 
red, violet, and black, and evolves sulphurous and formic acids ; there 
remains at last a tough, black, ropy, saponifiable mass (Sacc). From 
this last, water and alcohol take up substances which precipitate 
gelatin ; Hatchetts artificial tannin. A mixture of 5 vol. linseed- 
oii with 1 i ol. sulphuric acid of sp. gr. 1*475 to 1*635 shaken 
vigorously, becomes green in 15 minutes (Calvert). When 15 gr. 
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linseed-oil are mixed with. 7? gr. sulphuric acid containing 90 p. c. oil 
of vitriol, the temperature rises to 75° (Fehling Dingl. 129, 53). — 
Linseed-oil takes fire with fuming nitric acid. Linseed-, hemp-, and 
poppy-oils take fire more easily than nut-oil; with dilute nitric acid an 
addition of sulphuric acid is necessary (Rouelle). A vigorously shaken 
mixture of linseed-oil with -J its volume of nitric acid of sp. gr. 1*18 
to 1*22, becomes yellow in 5 minutes; with acid of sp. gr. 1*33, green 
to brown ; with nitro-sulphuric (equal parts of oil of vitriol and nitric 
acid), green (Calvert, Phil. Mag . [4] 7, 101 ; J. pr. Ghent . 61, 854). — 
(See also Lescallier, J. Pharm. 13, 203). Linseed-oil shaken with 
water and very dilute nitric acid, is decolorised after some time, and 
converted into a varnish (Aim. 1782, 49). On dropping 2 to 4 drams 
of strong nitric acid into a hundred-weight of hot linseed-oil, a slimy 
sediment is formed, with frothing, and the oil is changed to a varnish, 
as with oxide of lead (Jonas, Ann. Pharm. 34, 238). — A mixture of 
1 part linseed-oil and 2 parts commercial nitric acid, heated with 4 times 
its bulk of water, acquires a red colour, swells up, evolves nitric oxide, 
and forms a tough, elastic resin. This last contains margaric acid, and 
the mother-liquor oxalic and suberic acids. The resin, heated with 
nitric acid, again becomes oily, and is then decomposed (the margaric 
acid only remaining), with formation of suberic and pimelic acids, and 
a volatile fatty substance having the odour of butyric acid (Sacc).— 
With nitrous acid linseed-oil does not form elaidic acid (Pelouze & 
Boudet). In contact with aqueous ammonia and alcohol, it is attacked 
with difficulty, and yields a small quantity of warty crystals of an 
amide which melts at 100°, solidifies at 97°, and dissolves easily in 
alcohol; it contains, on an average, 75*25 p. c. C., 13*02 H., and 5*03 N., 
and has therefore the composition of margaramide, with which it is 
identical (Rowney, J . pr. Chem. 67, 159). — Linseed-oil yields with 
alkalis , a very soft soap. On heating with 4 its volume of caustic 
soda of sp. gr. 1*34, it turns yellow and remains fluid (Calvert). By 
distillation with an excess of alkali, it evolves hydrogen, together with 
a fishy odour, and yields a green distillate (Al. Muller, Handivorterb. 
6, 874). — Potassium and sodium oxidise in linseed-oil somewhat more 
quickly than in volatile oils, with formation of soap (Gay-Lussac & 
Thenard). Linseed-oil is oxidised with peculiar facility by bichromate of 
potash and dilute sulphuric acid, and yields an acid, strongly smelling 
distillate (Arzbacher, Ann. Pharm. 73, 199). — It dissolves oxide of lead 
when heated, and is decolorised thereby and rendered more easily 
drying, forming what is called boiled oil (see Liebig*, Ann . Pharm. 
33, 110; W. Henry, Scher. J. 2, 636 ; Schindler, A r . Br. Arch. 41, 146; 
Varrentrapp, Handworterb. 3, 123). — When shaken with basic acetate 
of lead and left at rest, it throws down a turbid mucus containing oxide 
of lead, above which is a yellow varnish containing 4 or 5 p. c. oxide 
of lead. — Exposed to the sun in contact with mercuric oxide , it reduces 
the mercury to a liquid mass (Fuchs, Ann. Pharm. 20, 200); partial 
reduction takes place in strong sunshine, the oxide becoming blackish- 
grey; but it is only when heat is applied, that a small quantity of metal 
is obtained (Ann. Pharm . 20, 200). 

Linseed-oil shaken with an equal volume of alcohol of sp. gr. 0*815, 
colours it deep greenish-yellow (Davidson, Edinb. N. Phil P. 250; 
J. pr. Chem. 20, 235); it gives np to boiling alcohol of 60 p. e., with 
partial decoloration, a little acid, resin, and colouring matter. When 
shaken with absolute alcohol it splits up into tallow, an oily alcohol, 
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and an alcoholic oil (Leo Mayer, Berl. Jahrb. 1827, 1.118).—It dissolves 
according to Buchholz, in about 5 parts boiling, and 5 parts cold alcohol; 
according to Brandes {Gilb. 44, 289) in 32 parts alcohol of sp. gr. 0*82 
and 1*6 part ether. 

2. Hemp-oil. —From the seeds of Cannabis sativa. Greenish or 
brownish yellow at first; yellow after exposure to air and light. Sp. gr. 
0*9276 (Schtibler), 0*928 at 19° (Trommsdorff), 0*9267 (van Kercklioff). 
Smells like hemp and has a mild taste (Buchholz). Contains on an 
average, 70*97 p. c. 0., 11*77 H. and 17*26 (Lefort). Chlorinated Hemp- 
oil is yellowish-brown, of the consistency of honey, and of sp. gr. 
1*104 ; it contains 27*35 p. c. chlorine. Brominated Hemp-oil is greenish- 
yellow, of buttery consistence, has a sp. gr. of 1*411 at 16*5, and contains 
46*36 p. c. bromine. Lefort gives for the two the formulae C 22 CPH 20 0 4 
and C 22 Br 2 H 20 0 4 .—The oil is coloured green when shaken with |-th 
of its volume of syrup j phosphoric acid , also, after 15 minutes, when 
shaken with the same proportion of sulphuric acid of sp. gr. 1*475 to 
1*635, and in 5 minutes with nitric acid of sp. gr. 1*18. Nitric acid of 
sp. gr. 1*22 to 1*33 colours it greenish dirty-brown; nitro-sidphnric 
acid black, after ten minutes (Calvert).—Saponifies with difficulty and 
only after long boiling, yielding a potash-soap almost as soft as that 

* obtained with linseed-oil; the soda-soap separated by salt is also soft 
(Trommsdorff). Heated with -J-th its bulk of solution of caustic soda of 
sp. gr. T34, it is coloured yellowish-brown, and thickens, so that it 
does not flow from the inverted vessel (Calvert).—Dissolves in 30 
parts of cold, and in ail proportions of boiling absolute alcohol 
(Buchholz, A. GehL 6, 615); a solution in 12 parts hot absolute alcohol 
deposits stearin in the cold (Trommsdorff, J. /. techn. Chem 10, 273. 
Dissolves completely in ether, with green yellowish colour.—See also 
Resal (x4?2ft. Chita. 64, 261); Hess ( Pogg . 38, 380). 

3. Poppy-oil . From the seeds of Papciver somniferum . Pale-yellow; 
limpid; tastes slightly sharp like nut-oil. Neutral. Sp. gr. O'9125 
(Brandes & Reiche), 0*922 (Braudes), 0*9238 (Brisson), 0*9243 
(Schiibler), 0*9253 (Lefebore). Does not solidify or become turbid at 
— 10° to — 12° (Gusserow). Solidifies at — 18° and is not entirely 
thawed in three hours at —- 3° (Brandes). Contains 7G*63 p. c. C., 11*63 
H., and 11*74 O. (Sacc); on the average, 77*2 C., 11*31 H., and 11*49 0. 
(Lefort). Contains hnoleic acid (Oudemanns), probably together 
with other acids, as glycerides : by saponification, 9*4 p. c. glycerin 
and 95 p.c. fatty acids are obtained; the latter are fluid at 24° to 26°, 
and at 15° become thick, and deposit margaric acid; from 100 parts 
of their lead-salts ether takes up 83*3 parts (Gusserow, Kastn . Arch . 
19, 80). The oil extracted by ether from the seeds of the white 
poppy does not contain morphiue (Meurein, 4Y*. J . Pharm. 23, 338). 
Poppy-oil throws down at 200° a deposit of slimy scales, and becomes 
quite colourless; soon afterwards it boils, and evolves, with a pene¬ 
trating odour, carburetted hydrogen and carbonic oxide gases, with 
which a little carbonic acid is mixed at the commencement only. The 
first distillate, amounting to -J- of the oil, is yellow, has a powerful 
odour, and congeals at 20° to a soft mass: it is composed of a large 
quantity of oleic acid, a little margaric, sebacic and acetic acids, 
acrolein, and empyreumatic oils.—The oil remaining* in the retort forms 
a homogeneous, s^mi-solid, brown mass, and contains no margaric or 
ofeie acid: when this is again distilled till -*■ of the whole quantity of 
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oil has passed over, there is obtained, without any repulsive odour, a 
pale-green neutral distillate, which remains fluid at 0°, and turns dark- 
brown in the air; it possesses a slightly empyreumatic but not irri¬ 
tating odour, is insoluble in caustic potash and but slightly soluble in 
alcohol.—Lastly, on still further heating, whereby the oil is coloured 
and carbonised and the bottom of the retort becomes red-hot, yellow 
vapours arise, consisting* probably of chrysene (xv. 1) (Bussy and 
Lecanu, J . Pharm. 11, 361; Ann. Chim. Phys. 30, 5). 

Poppy-oil oxidises quickly in the air, and appears to be more dry¬ 
ing than linseed-oil (Sacc). —When it is heated with bichromate of potash 
and sulphuric acid, a solid fat, caproic acid, and a neutral oil possessing 
the characters of valeric aldehyde distil over; the oil contains 68*54 0., 
11*78 H., and 19*68 0. (Arzbacher, Ann. Pharm. 73, 200* — Phospho¬ 
rus dissolves, according to Buchholz, in 36 parts of cold, and 34 parts 
hot poppy-oil, partially crystallising on cooling; the solution shines in 
the dark, fumes on admission of air, smells like phosphuretted hydrogen, 
and evolves that gas when heated ; the addition of a little volatile oil 
prevents the phosphorescence (Kahlert, Schw. 47, 366). See Bottger, 
{Schw. 68,145; Walcker, Pogg. 6, 125).—A solution of 1 part phosphorus 
in 12 parts poppy-oil separates, at 75° to 100°, into a permanently fluid 
portion and a substance resembling caoutchouc (Jonas, X. Br. Arc/i.70, 
139).—Chlorinated-poppy oil is dark-yellow, of the consistence of 
castor-oil, of sp. gr. 1*070 at 3°, and contains 20*4 p. c. chlorine, cor¬ 
responding to the formula C^OPLPO 4 . Brominated poppy-oil is pale- 
yellow, of sp. gr. 1*279 at 2°, and contains 36*63 p. c. bromine, 
agreeing with the formula C 36 Br 2 H 30 0 4 (Lefort).—See also Knop {Pharm. 
Centr. 1854, 321, 403 and 498.)—Triturated with ± of its weight of chloride 
of lime , it forms a thick soap which does not become clear when left at 
rest; by agitation with aqueous chloride of lime, it is rendered tenacious, 
difficultly liquefiable, and sticky. When 10 cub. cent, of oil of vitriol are 
cautiously added to 50 grammes poppy-oil, the temperature rises to 74*5°, 
with considerable frothing, from the evolution of a large quantity of 
sulphurous acid (Maumene, Compt. rend. 35, 572). When 15 grammes 
poppy-oil are mixed with 5 grammes oil of vitriol, the temperature rises 
to 70° (Fehling). Poppy-oil is not coloured by agitation with ^ its 
bulk of sulphuric acid of sp. gr. 1*475 to 1*635, nor by similar treat¬ 
ment with nitric acid of sp. gr. 1*18; nitric acid of sp. gr. 1*22 colours it 
yellowish-red; that of sp. gr. 1 33 colours it red (Calvert). With 
alcoholic ammonia it yields, more readily than linseed-oil, warty crystals 
of an amide, which melts at 103° (solidifies at 72°: Carlet), dissolves 
easily in alcohol, and has the composition of margaramide. (See below.) 
(Rowney, J. pr. Chem . 67. 160).—Easily saponified, and fields, ac¬ 
cording to Pelletier, a soft soap; according to Sacc, a very white hard 
soap, which does not undergo alteration in the air, even when it 
contains free alkali, and therefore differs probably from the soap 
obtained from linseed-oil (Sacc. X. Aim. Chim. Phys. 27, 482). 

Poppy-oil dissolves in about 25 parts cold, and 6 parts hot alcohol , 
and mixes with ether. 

4. Walnut-oil. — From the kernel of Juglans regia. Greenish, soon 
turning pale-yellow. Sp. gr. 0*92 (Brandis), 0*9227 (Brisson), 0*926 
^Schubler), 0*9213 at 12°, 0*2194 at 25°, 0*871 at 94°, the sp. gr. of 
water at 15° being 1 (Saussure). Inodorous ; tastes mild. Congeals at 
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— 18° to a solid like lard, soon melting at — 3° (Brades); hardens 
to a white mass at — 27*5°. Contains 78 p. c. 0., 10*57 II. (Saussure, 
Arm. Chim. Phys. 13, 338), on the average 70*67 p. c. 0., 11*53 H., 
and 17*80 0. (Lefort).—Boils above 300° (Saussure). Dries better 
than linseed-oil. — A stratum of walnut-oil 3 lines in thickness in 
contact with oxygen over mercury in the shade, absorbed in the 
first eight months only 3 volumes of oxygen, and in the following 
ten days (in August) all at once 60 volumes; this rapid absorp¬ 
tion decreased gradually, and stopped altogether at the end of 
October. By that time 145 volumes in all had been absorbed, and 
21 volumes of carbonic acid evolved, without formation of water ; the 
oil formed a transparent jelly, which did not produce a greasy stain on 
paper (Saussure). Walnut-oil behaves towards phosphorus in the 
same manner as poppy-oil. It forms a yellow chlorinated oil of the 
consistence of honey, of sp. gr. 1-111 at 12°, and containing, according 
to Lefort, 27*19 p. c. chlorine = C 22 C1 2 H 20 0 4 ; and a similarly coloured 
brominated oil of sp. gr. 1*409 at 17*5°, containing 46*8 p. c. bromine 
= C^BrtH^O 4 (Lefort). The oil, shaken with | its bulk of sulphuric 
acid of sp. gr. 1*475 to 1*635, exhibits in a quarter of an hour a 
brownish or brown colour ; when similarly treated with nitric acid of 
sp. gr. 1*18, it is coloured yellow in five minutes; with nitric acid of 
sp. gr. 1*22 to 1*33, red. Syrupy phosphoric acid and nitro-sulphuric 
acid colour it (the latter in two minutes) brown-yellow and dark-brown 
(Calvert). With alcoholic ammonia , it forms a very small quantity of 
an amide solidifying at 68° (Carlet, Par . Soc . Bull. 1859, 1, 73). 
Yields, like linseed oil, a soft soap. 

5. Grape-seed-oil. From the seeds of Vitis vinifera . The expressed 
oil of the fresh and washed seeds is colourless or yellow, nearly 
inodorous, and has a sweetish aromatic taste. Sp. gr. 0*91 (0*9202 
Holland!). It remains fluid at — 6°, but solidifies to a buttery mass at 

— 11°. Possesses drying properties, and when exposed to the air 
becomes light-yellow, viscid, and rancid (poisonous, according to 
Holland!). W T hen saponified, it foims a yellow-grey, very soft soap, 
which, by distillation with phosphoric acid, yields volatile acids. By 
digestion with oxide of lead, it forms a varnish. It is insoluble in cold, 
easily soluble in hot absolute alcohol; soluble in all proportions in 
ether (J. Fontenelle, J. Chim . med. 3, 66 ; Schweinsberg, Mag . Pharm. 
22, 159 ; Landerer, Repert. 67, 108, Hollandt, Pharm . Viertelj . 1, 195). 

6. Oil of Deadly Nightshade-seed. From Atropa Belladonna . Sp. 
gr. 0*925; rather thicker than linseed-oil*; becomes very thick and 
turbid at — 16°, and solidifies at — 27*5°. Inodorous; tastes mild; 
is not poisonous. Dries slowly (Schxibler). Yellow; has a faint odour, 
like rape-oil; drying (Becher & Buchner, Repert . 17, 88). 

7. Oil of Tobacco-seed . — From Nicotiana Tabacum . Pale greenish- 
yellow, of sp. gr. 0*9232. Nearly as thin as hemp-oil, and perfectly 
fluid at — 15°. Inodorous, of mild taste (Schiibler). 

8. Oil oj Henbane-seed . — From Hyoscyamus niger . Sp. gr. 0*913 

(Brandis); colourless, moderately fluid. Inodorous; tastes mild. Not 
completely soluble in 60 parts cold absolute alcohol; abundantly soluble 
m ether (Brandis, N. Tr. 5, 1, 40). Whether or not it is a drying: oil 
a not exactly known. J & 
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9. Sunflower-oil. — From the seeds of Relianthus annuus. Pale- 
i ellow, of sp. gr. 0’9262. Thicker than hemp-oil, thinner than poppy- 
oil. Solidifies at — 16° to a white-yellow mass. Dries slowly 
(Schubler). 

10. Oil from the seeds of Hesperis mcitronalis. — Greenish, becoming 
brown in time. Sp. gr. 0*9282. Perfectly fluid at — 15° , nearly 
inodorous; diies easily (Schubler). 

Oil of Gold-of-Pleasur e-seed. —From the seed of Myagrum sativum , L. 
Camelina satiuci. Dec. Pale-yellow, of sp. gr. 0*9252 (Schubler), 
0*9282 (Lefebvre), 0*9234 (van Kerchoff). Thicker than hemp-oil; 
becomes very viscid at — 15°, and solidifies at — 19° to a white butter. 
Nearly inodorous and tasteless (Schubler).—According to Henry 
(/. Pharm. 16, 71), it is yellow, has a powerful odour and taste, does 
not solidify at — 6°, but congeals at a lower temperature, and is not a 
drying oil. Contains a little hydrosulphocyanate of sinapine; yields a 
soft soap. 

12. Cress-seed-oil. From Lepidium sativum. Brown-yellow; of 
sp. gr. 0*924; thickens and becomes turbid at — 6° to — 10°, and 
congeals at —15° to a yellow mass. Has a peculiar smell and taste. 
Dries slowly (Schubler). 

13. Gourd-seed-oil . From Curcubita Pepo. Pale-yellow, of sp. gr. 
0*9231; the most viscid of oils, next to castor- and olive-oils. Solidi¬ 
fies to a grey-yellow mass at —15°. Inodorous, tasteless ; dries slowly 
(Schiibler). 

14. Oil of Madia saliva. Deep-yellow, viscid. Sp. gr. 0*935 at 
15°, after purification, 0*9286. Solidifies, according to Winckler, at 
— 10° to —17°; according to Eiegci at —22*5. Absorbs, in five months, 
150 times its bulk of oxygen, and becomes more viscid. By exposure 
to the air in a thin layer for six months, it is transformed into a tough 
white mass. Nitric oxide colour's the oil brown-red; when the action 
is continued for a long time, and the oil is afterwards exposed to the air, 
it becomes nearly colourless. By digestion for a longer time with oxide 
of lead, it becomes almost colourless, thickens a ,i d resembles Venice 
turpentine (Riegel, Jahrb. pr. Pharm. 4, 345). Yields, by saponifica¬ 
tion, a solid acid melting at 60°, probably palmitic acid, and a liquid 
acid which resembles oleic acid, but appears at the same time to he dry¬ 
ing; the latter, is perhaps, a mixture, it contains 76*0 p. c. 0., 11 H„ 
and 13 0. (Boussingault, Compt. rend. 14, 361). The oil from Madia 
sntiva (the same which Riegel and Boussingault investigated? Kr.) 
yields, by saponification, no volatile acid, but traces of an acid the 
lead-salt of which is soluble in ether, and a solid acid melting at 54° 
to 55°, and solidifying to a lamellar crystalline mass at 52°. This 
last is C 32 H 31 0*; it contains, on the average, 75*6 p. c. 0., 12*56 H., 
and 11*84 0,, and in the silver-salt, 52*76 0., 8*30 EL, 32*14 AgO., 
and 6*80 0. (Luck, Ann. Pharm . 54, 124). Luck’s acid is a mixture 
of stearic and palmitic acids, perhaps with a third acid (Heintz, Pogg. 
92,600). 

15. Woad-seed-oil. From Beseda luteola. Dark-green, of sp. gr. 
0*9358, particularly mobile, even at -—15°. Has a repulsive odour and 
taste. Dries easily (Schubler). 

16. Oil of Scotch Fir-seed. From Pirns syluestris, L. Brown-yellow, 
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of sp. gr. 0*9312 ; becomes thicker at —16°, milky at —27*5°, and solid 
at —30°. Has a faint odour like that of turpentine. Dries easily 
(Schiibler). 

17. Oil of Spruce Fir* From the seeds of Abies excelsa , Dec.; Pinus 
Abies , L. Sp. gr. 0*9288; yellow, remaining fluid at 15°. Has an 
after-taste of turpentine (Schiibler.). 

18. Oil of Silver Fir-cones, From Abies Picea, Dec. Pinus Picca , L. 
Obtained by expressing the riper seeds. Brown-yellow, of sp. gr. 
0*926. Has an agreeable balsamic odour of fir; tastes mild and 
aromatic, and afterwards produces a slight burning sensation in the 
palate. It is a mixture of the resin and volatile oil of the seed-capsule 
with the fatty oil of the albumen ; the latter dries slowly, but is more 
soluble in absolute alcohol than other drying oils (Zeller, Bepert . 
65, 301; JV". Br. Arch . 3, 294). 

19. Fatty oil of Spruce Fir, — Expressed from the fruit. Limpid, 
scentless, of sp. gr. 0*904. Does not dry up, even when spread in a 
thin layer. Nitrous gas renders it moderately solid and crystalline, 
and somewhat yellowish. Dissolves slightly in absolute alcohol, but 
only at the boiling heat; in 3 vol. cold absolute ether (Wurzer, Bepert . 
49, 234). 


Brominated and Chlorinated Oils. 

Lefort. N, J, Pharm . 23, 278 and 342; abstr. Compt. rend, 35, 734. 

Inst it, 1852, 370; J.pr, Chem . 58, 139. 

When fatty oils are brought in contact with bromine or chlorine, 
they become hot, give off hydrochloric acid, and yield products in 
which part of the hydrogen is replaced by an equivalent quantity of 
bromine or chlorine. Lefort regards these products as probably definite 
chemical compounds, and assigns to them formulae which are incon¬ 
sistent with the fact that many fatty oils deposit solid fats when 
cooled, and that they may be resolved into glycerin and a number of 
different fatty acids. 

Preparation of Brominated and Chlorinated Oils . The oil is drenched 
with 8 or 10 pts. of water, heated to between 50° and 80°, and 
chlorine gas is passed into the liquid as long as it continues to be 
absorbed. When bromine is used, the water is kept cold at first, and 
warmed only towards the end of the operation; the bromine is added 
by drops as long as its colour disappears, and the excess of bromine is 
removed, if necessary, by further addition of oil. — The product is 
washed with warm water, and dissolved in ether; the solution is 
shaken up with warm water, and the oil thus freed from acid, is dried 
at 120°. 

The brominated and chlorinated oils are of dark-yellow colour, 
heavier than water, more viscid than the original oils, and differ from 
them in taste and odour. — They thicken when exposed to the ah, and 
turn slightly brown at 150°. They boil between 200° and 210°, 
acquiring a dark-brown colour, but without evolution of chlorine 
m bromine. They may be kept in closed vessels for a long 
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time without turning* rancid or SOUl*. (For the properties of these products, 
see the several oils.) 


Primary Nucleus C S2 H 30 . 


Physetoleic Acid. 

C 32 H 30 0 4 = C®EP°,0*. 

P. G. Hofstadter. Wien AJcad. Per. 12, 765 ; Ann. Pharm . 91, 177; 

Chem. Centr . 1854, 808 ; Chem . Gaz. 1844, 465. 

Gossmann & Sc eleven. Ann. Pharm . 94, 230; abstr. J. pr. Chem . 

66, 83; Pharm. Centr . 1855, 568; Chem^Soc Qu. J. 8, 279; N Ann, 

Chim. Phys. 46, 230. 

Caldwell & Gossmann. Ann. Pharm. 99, 305; abstr. J. pr. Chem. 

70, 79 ; Chem. Centr . 1856, 892; N. Ann. Chim.'Phys. 49, 111. 

P. Hoppe. J. pr. Chem. 80, 112; abstr. Chem. Centr. 1860, 625; Pep. 

Chim . pure , 3, 158. 

B'ypogeic acid .—Discovered by Hofstadter in sperm-oil; by Gossmann 
& Scheven in the oil of Arachis hypogcea (. Handb . viii. Phyiochem. 8); 
Caldwell & Gossmann are of opinion that the identity of the acids from these two 
sources is not satisfactorily proved. 

When Hoppe’s axinic acid C 36 H 28 0 4 , is rapidly oxidised, there is produced — 
together with aginin, which is insoluble in ether — an acid which may be dissolved 
out by ether, and crystallises on cooling from a hot saturated alcoholic solution. It 
forms bulky crystalline laminae, which shrink on the filter to a film having a silky lustre, 
melt easily to a light yellow oil, solidify at 35°, and contain on the average, 75*48 p. c. 
C. and 11*81 H. This acid, when exposed to the air in a melted state, decomposes 
with rancid odour and separation of brown resinous flakes, and dissolves easily 
in aqueous alkalis; its baryta-salt contains 60*21 p. c. C., 9*39 H., and 20*63 BaO ; 
the silver-salt at 15° contains 31*42 p. c. silver (calc. 29*91 p. c. Ag.). Hoppe regards 
it as identical with Gossmann’s physetoleic acid. A glyceride of this acid (containing 
2 at. glycerin + 3 at. acid - 4 at. water), with 72*8 — 73 12 p. c. C. and 10*87 to 
10*90 H., is produced in the oxidation of axin-fat (Hoppe.) 

Preparation. 1. From Earthnut-oil. The fatty acids of the oil 
are dissolved in alcohol; arachidic and palmitic acids are precipitated 
by ammonia and acetate of magnesia; the precipitate is removed; and 
the filtrate is mixed with ammonia and an alcoholic solution of neutral 
acetate of lead. The precipitate is collected after a few days, pressed, 
and dissolved in ether; the ethereal solution is agitated with aqueous 
hydrochloric acid; the chloride of lead is filtered off; the filtrate 
is shaken up with water which has been freed from air by boiling; the 
ethereal layer which separates again on leaving the liquid at rest is 
taken off; and the ether is removed by distillation. The remaining 
liquid on cooling deposits yellowish crystals, which may be purified 
by pressure, and recrystallisation from alcohol at a very low tempera¬ 
ture. An additional quantity of crystals may be obtained from the 
mother-liquor (Gossmann & Scheven). 

2. From Sperm-oil. The soap prepared by boiling the oil with 
potash-ley and purified by salting out, is dissolved in boiling alcohol; 
and the filtrate, after being freed from alcohol by distillation, is diluted 



318 


PRIMARY NUCLEUS C^H 30 . 


with water, and precipitated with ammoniacal sugar-of-lead. The 
precipitate, washed by decantation and dried in the air, is drenched with 
ether, which dissolves physetoleate of lead, ethal, and undecomposed 
spermaceti, leaving undissolved the lead-salts of the solid fatty acids. 
The solution is separated; part of the ether is distilled off ; the residue 
decomposed by hydrochloric acid; the etheieal solution mixed ■with 
ammoniacal chloride of barium ; the precipitate collected, washed, and 
dried in a vacuum; and the ethal and spermaceti are removed from it 
by cold ether. On boiling the undissolved physetoleate of baryta 
repeatedly with alcohol of 93 per cent., and cooling the resulting 
solutions separately, the portion taken up is deposited as a white 
powder, which must be collected out of contact with the air, washed 
with alcohol, and immediately dried in a vacuum. It may be obtained 
pure by recrystallising it twice more in the same way, and decomposed 
by boiling with aqueous tartaric acid (Hofstadter). 

Properties. Colourless, inodorous needles, grouped in stars, melting 
at 34° to 35° (Gossmann k Scheven), at 30° (Hofstadter), and solidifying' 
at 28 J (Hofstadter). 

Gossmann & Scheven. 
at 100°. mean . 

32 C . 192 75*59 75*56 

30 H. 30 11*81 11*77 

4 O . 32 12*60 12*67 

OTBTO 4 . 254 100*00 100*00 

Homologous with cimieie acid (p. 284) and oleic acid (C 3(5 H 34 0 4 ). 

Decompositions. 1. Physetoleic acid, when exposed to the air, 
acquires a yellowish colour, and rancid odour, and then crystallises 
with difficulty, even at very low temperatures (Gossmann & Scheven). 
At 100° in an air-bath it turns yellow, acquires the odour of tram-oil, and its melting 
point is lowered to 26*5° (Hofstadter)—2. When subjected to dry distilla¬ 
tion, it first gives off a reddish yellow liquid, then yellowish white 
crystalline sebacie acid (xiv, 493), and lastly, a fetid oil, leaving a small 
quantity of charcoal (Caldwell & Gossmann). Hofstadter, who distilled 
only small quantities of physetoleic acid, did not obtain any sebacie acid. — Physetoleic 
acid altered by exposure to the air yields less sebaeic, and likewise less gaeidinic 
acid than the pure acid (Caldwell & Gossmann).—3. With nitrous acid it 

forms gaeidinic acid (p. 319) (Caldwell & Gossmann). This transform a- 
tion also was not perceptible with Hoflstadter’s acid. 

Combinations. The acid is easily saponifiable. 

Baryta-salt. Preparation (see above).— From the alcoholic solution of 
the acid mixed with excess of ammonia, alcoholic acetate of baryta 
throws down white granules, which dissolve when heated, and separate 
again on cooling (Gossmann & Scheven). 


32 C. 

In vacuo. 
. 192*0 . 

... 59-72 ., 

Hofstadter. 

mean. 

. 59*78 .... 

Gossmann 
& Scheven. 

29 H. 

. 29*0 ..... 

... 9*02 

.. 9*26 .... 


3 O... 

. 24*0 . 

... 7*47 .. 

. 7-16 .... 


BaO............ 

. 76-5 . 

... 28*79 .. 

. 23*80 .... 

Z 24*07 

CSHssBaO 4 . 

. 321*5 . 

... 100*00 .. 

. 100*00 .... 
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Copper-salt — An alcoholic solution of acetate of copper, added 
to an alcoholic solution of the acid mixed with ammonia, throws down, 
on cooling, bright blue crystalline grains which do not alter in drying. 
They sinter together at 75° to a translucent wax; they are easily soluble 
in alcohol (Gossman & Scheven). 



at 100°. 


G-ossmann & Scheven. 

32 C . 

. 192 ... 

. 67-37 


29 H...... 

. 29 ... 

. 10-18 

. 10*39 

3 O ... 

. 24 .... 

. 8*42 


CuO . 

. 40 .... 

. 14*03 


C^H^CuO 4 . 

. 285 ... 

. 100*00 



Physetoleic acid dissolves readily in alcohol and in ether , 


Physetoleate of Ethyl. 

QS6 H 34 0 4 _ C 4 H 5 0,C 32 H 29 0 S . 

Gosshann & Scheven. Ann. Pharm. 94, 234. 

Pyjpogceate of ethyl. Physetoleic or Pypogceic ether. Physetolmnester. 

A solution of physetoleic acid in alcohol of 95 p. c. repeatedly 
saturated with hydrochloric acid gas and warmed, deposits this ether, 
which may be freed from- adhering hydrochloric acid by washing with 
water, from unaltered physetoleic acid by washing with small 
quantities of alcohol, and dried in a stream of carbonic acid between 
100° and 120°. 

Yellow, scentless oil, lighter than water, but sinking In alcohol. 
Not volatile without decomposition. Yery slightly soluble In alcohol. 


Grossmann & Sclieven. 


36 C . 

. 316 ... 

. 76-59 ... 

mean. 

. 76-73 

34 H. 

. 34 ... 

. 12*05 ... 

. 11*95 

4 O . 

. 32 ... 

. 31*36 ... 

. 11*32 

C^O^EPO 3 . 

. 2S2 .... 

. 100*00 .... 

. 100*00 


Gaeidinic Acid. 

C 82 IF°0 4 = C 32 H S0 O 4 . 

Caldwell & Gossmann. Ann. Pharm . 99, 307; abstr, J. pr . Chem. 
70, 79 ; Chem. Centr. 1856, 892 ; JY. Ann . Chim. Phys . 49, 111; Lieb . 
Kopp. Jahresber . 1856, 494. 

Nitrous acid gas is passed into physetoleic acid, as long as the mass 
becomes more solid; the product is then pressed and repeatedly 
crystallised from alcohol, till the melting point no longer rises. 
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Colourless crystalline mass, which melts at 38°, solidifies to a radio¬ 
crystalline mass on cooling, and volatilises unaltered at a higher tern- 


perature. 

32 C. 

. 192 ..... 

. 75-59 

Caldwell & Gossmann. 
mean. 

.. '75*46 

30 H. 

. 30 . 

. 11-81 

. 11-97 

4 0 . 

.. 32 . .. 

. 12-60 

. 12-57 

OTjsoq 4 .... 

. 254 . 

. 100*00 

. 100-00 


Isomeric with physetoleie acid, to which it is related in the same maimer as 
elaidic to oleic acid. 

Insoluble in water. 

Gaeidinate of Soda. — The acid is dissolved in aqueous carbonate of 
soda, the solution is evaporated, and thp .salt dissolved out with 
absolute alcohol, whereby a solution is obtained, which solidifies to a 
translucent jelly on cooling. Dilute solutions- yield crystalline laminae 

Gaeidinate of Copper. — From the aqueous soda-salt, sulphate of 
copper throws down a small quantity of a crystalline precipitate, 
which dissolves with difficulty in alcohol, and separates therefrom in 
grains. Melts without decomposition somewhat above 120°. 


32 C . 

. 192 ... 

. 67-37 

Caldwell & Gossmann. 
. 67-24 

29 H . 

. 29 .... 

. 10*13 

. 10 27 

3 O. 

. 24 .. 

.. 8-42 

. 8-66 

CuO. 

. 40 ... 

. 14*03 

.. 13-83 

C 3J H :9 CuO* . 

. 285 ... 

. 100-00 

. 100 00 


Gaeidinate of Silver. — Obtained from the soda-salt by precipitation 
with nitrate of silver.—White, amorphous powder, which blackens 
-when washed, and especially when heated with water, alcohol, or 
ether, but does not dissolve. 

Gaeidinic acid dissolves readily in alcohol and in ether . 


Gaeidinate of Ethyl. 
C 36 H 34 0 4 = C^OjO^H^O 3 . 
Caldwell & Gossmann. Ann. Pharm . 99, 310. 

Gaeidinic ether . 

Hydrochloric acid is passed into a solution 
absolute alcohol; water is added after 12 hours; 
gaeidinic ether and free gaeidinic acid thereby j. 
subjected to the same treatment. The product is if 
100° in a stream of hydrogen. 

Laminar, crystalline, colourless mass, which me. 
distils without alteration at a higher temperature, 
than water, heavier than alcohol. 
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Caldwell <& Gossmaxm. 

36 C . 216 76-59 .. 76 37 

34 H . 34 12-05 12*19 

4 O . 32 11-86 11*44 

C^O^H^O 3 . 282 100-00 lOO'OO 

Dissolves with difficulty in alcohol . 

Appendix to Physetoleic Acid . 

Fish Oils. 

1. Sperm-oil. — Occurs, together with spermaceti—from which it is 
separated by mechanical means—in certain cerebral cavities of the 
Physeter macrocephalus. 

When freed as complete^ as possible from admixed spermaceti- 
fat, by leaving the latter t > crystallise out, it is neutral, remains liquid 
at 18°, is saponified with difficulty by potash, and yields by that process 
the same fatty acids as speimaceti-fat, but instead of ethal, a neutral 
product melting at 20 a (Ohevreul, Recherches , 237). Sperm-oil appears 
to be isomeric with spermaceti-fat or cetin(p. 347) (Stenhouse).— The 
oil which runs off from the spermaceti-fat solidifies almost completely 
at 0°, to a compac tlight-brown mass, in consequence of still retaining 
spermaceti-fat. When saponified, it gives off ammonia, with traces of 
methylamine, and yields physet oleic acid (p. 317), valerianic acid, small 
quantities of solid fatty acids, and a small quantity of glycerin 
(Hofstadter). 

On evaporating the mother-liquors obtained in recrystallising ethal 
from alcohol (see below)? an additional quantity of ethal crystallises out 
at first, and more fatty acids may be precipitated by acetate of baryta, 
after neutralisation with ammonia. Ultimately, when as great a 
quantity as possible of ethal has been removed by evaporating, 
crystallising out, and cooling, any baryta- and ammonia-salt remaining 
in the liquid by boiling with hydrochloric acid, and the rest of the fatty 
acids by potash-ley, there remains an oil which does not solidify in 
the crystalline form at 10° or 12°, volatilises slowly in white vapours 
at 100°, and passes over, partly decomposed, at a higher temperature. 
This oil contains, on the average, 76'0 p. c. 0., 12*82 H., and 11*18 0., 
therefore equal numbers of atoms of carbon and hydrogen; but it is 
still impure (Heintz). From the fatty acids of spermaceti Heintz 
likewise separated another buttery fat, containing* 74*17 p. c. C., 
11*63 H., and 14*20 O. 

2. Whale-* or Train-oil . — From the blubber of Balcena misticetus and 
other kinds of whale. A train-oil of sp. gr. 0*927 at 20° examined by 
Chevrenl, was brownish, deposited solid fat at a temperature above 0°, 
and contained olein, margarin, and a small quantity of dolphin-fat 
(valerin).'-^f^^mti fed heating to 182°, whale-oil is blackened, and 
suffers furt Sf jri (Bostock, Thoms. Aim. 17, 46). Oil of vitriol 
colours it redihsh jl 4w. With aqueous mercurous nitrate, it forms 
a yellow saVp? wffijjgturns brown in a few hours (Lescallier). With 
alkalis it forms u, soft Ipap. Dissolves arsenious acid and oxide of lead. 
Sp. gr. 0*924 at 15° (jjgfebvre), of South Sea whale-oil 0 9195 ; of that 
from the Faroe Island, 0*9293 at 11° (Scharling). 
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The oil separated from the solid fat by cooling* to 0° and filtration, 
is free from acid reaction, and dissolves at 75° in 0*82 pt. alcohol of 
sp. 0*795, the solution not becoming turbid at 63°. With hydrate of 
potash it quickly forms a brown soap, soluble in water, and containing 
valeric, oleic, and margaric acids, and a brown colouring matter; the 
glycerin separated at the same time is brown, and has an agreeable 
taste. — The solid fat deposited by cooling the oil, when purified as 
completely as possible by solution in hot alcohol and cooling, solidifies 
after fusion, between 21° and 27°. Dissolves in 1*8 pts. hot alcohol of 
sp. gr. 0*795, and partly crystallises therefrom in white needles. By 
saponification it yields margaric and oleic acids, a trace of valerianic 
acid, 7 p. c. glyceiin, and 4 p. c. of a brown substance, which does not 
melt at 100° 0., burns without residue, and dissolves completely in 
boiling alcohol (Chevreul, Ann. Cliim. Phys . 7, 373; also Recherches , 
297). _ 

Stinking train-oil may be deodorised by passing* steam heated to 
160° through it, and will remain sweet for several months (Scharling, 
J. pr. Chem. 50, 377). — Train-oil is immediately blackened by chlorine 
(Chateau, Mnlh. Soc. Bull. 31, 416). — When 5 vol. whale-oil are 
heated to boiling with 1 vol. soda-ley of sp. gr. 1*34, a red liquid is 
formed. When shaken with sulphuric acid of sp. gr. 1*475, in the 
proportion of 5 vol. oil to 1 vol. acid, it becomes faintly red after 15 
minutes, darker with acid of sp. gr. 1*53, and dark-brown with acid of 
sp. gr. 1*635. Nitric acid of sp. gr. 1*18 to 1*22, used in like manner 
instead of the sulphuric acid, colours the oil light yellow in five 
minutes; nitric acid of sp. gr. 1*33 colours it red; syrupy phosphoric 
acid (only when heated, according to Chateau), colours it dark-red 
(Calvert, J. pr. Chem . 61, 354).—With alcoholic ammonia, whale-oil 
forms a larger quantity of an amide solidifying at 85° (Carlet, Par , Soc . 
Bull. 1, 73). 

3. Seal-oil. SeeJumdsthran. Rolbenthran. —Viscid, frequently dark 
brown, with a most intolerable odour (Davidson, Ed. J . of Sc. 7, 97). 
Sp. gr. of the light oil 0*9317, of the dark-coloured 0*9303 at 11° 
(Scharling). With soda-ley, phosphoric acid, sulphuric acid, and 
nitric acid of sp. gr. 1*33, it exhibits the same colours as whale-oil, but 
is reddened likewise by nitric acid of sp. gr. 1*18 and 1*22 (Calvert). 
With alcoholic ammonia it forms a large quantity of oleamide, 
melting at 82° (Rowney, J.pr. Chem. 67, 160). 

4. Shark-oil. JPaifiscUhran .—From Squalus maximus. Has a faint 
yellow colour, a sp. gr. of 0*870 to 0*876, and a repulsive odour. Does 
not solidify at a few degrees below 0°. Contains 82*77 p. c. C., 12*96 H., 
and a large quantity of iodine. By dry distillation it yields a yellow 
oil, having the odour of acrolein, but no sebacic acid. It appears to 
contain a peculiar oleic acid (Ronalds, Chem . Gaz . 1852, 420 ; J. pr. 
Chem . 57, 478). 

5. Sea-calf oil. SeeJcalbsthran .—Thinner than whab^^^pale brown, 
transparent, of sp. gr. 1*926 at 11° (Scharling); wfc. ^boiled with 
dilute sulphuric acid, it gradually forms a precipitate (Davidson). — 
The fat of Salmo Thymailus is yellow, mild, and has a faint fishy odour. 
— Toulourou oil, from Pagurus Latro, is brownish yellow, and mostly 
rancid. 

6. Pilchard-oil Probably from Clupea Pilchardus. Yellowish, 
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clear, like light-coloured cod-liver oil; smells like train-oil. Contains 
olein, with a small quantity of resin, a volatile acid resembling 
valerianic acid, and iodine (Brandes, X. Br. Arch. 16, 85 J. 

7. Porpoise-oil. Meerseh icei nth ran .—From Delphimis Phocena. Obtained 
by heating the belly-blubber with water. Bp. gr. 0*937 at 16°; pale 
yellow; does not redden litmus. Loses its odour, which resembles that of 
fresh sardines, on exposure to air and light, becoming at the same time 
darker in colour, then nearly colourless, and acquiring an acid reaction, 
from liberation of valerianic acid. Consists of olein, not solidifying till 
cooled to — 15°, margarin, and valerin (xi, 77) (Chevreul). This valerin 
is identical with that which is produced by heating valerianic acid with 
glycerin (Berthelot, X. Ann. Ckim. Phi/s. 41, 253 ; Cldux. organ. 2, 87), 
100 pts. of the oil yield 16 pts. valerate of baryta, 14 glycerin, 82*2 
margaric and oleic acids. With 5 pts. boiling alcohol of sp. gr. 0*821, 
the oil forms a solution, which becomes turbid as soon as it is removed 
from the fire; with 1 pt. of alcohol a more stable solution is formed, 
capable of taking up any further quantity of the oil. On mixing the 
alcoholic solution with water and distilling*, the water retains in solu¬ 
tion a small quantity of valerianic acid, a substance having a fishy 
odour, and a yellow colouring matter (Chevreul, BecJierches , 287). 

8. Dolphin oil. Be 1 phi nth ran. —From Delphinus globiceps. Pale yellow; 
of sp. gr. 0*918 at 20° ; does not redden litmus. Contains cetin, 
valerin, olein, odoriferous substances, and a yellow colouring matter. 
—It deposits crystals of cetin at ■+ 5° and again at — 3° ; the re¬ 
maining oil of sp. gr. 0*924, is yellow, and solidifies at 15° to a soft 
mass, -which becomes perfectly fluid at 20°. — 100 parts of the crude 
oil yield by saponification, valerianic acid, 12*6 p. c. of brown-yellow 
glycerin, and 66*8 p. c. of a mixture of margaric acid, oleic acid, and 
ethal.—100 pts. of the oil freed from cetin yield 34*6 pts. valerate of 
baryta, 15 pts. glycerin together with odoriferous and colouring 
matter, 51*7 pts. margaric and oleic acid, and 14*3 pts. ethal mixed 
with a second neutral substance melting at 27°. —100 pts. alcohol 
of sp. gr. 0*812 dissolve at 70°, 100 pts. of dolphin oil, forming a solu¬ 
tion which becomes turbid at 52°; 100 pts. alcohol of sp. gr. 0*795 
dissolve at 20°, 123 pts. of the crude oil; of the oil freed from cetin by 
cooling, 100 pts. boiling*, alcohol of specific gravity 0*82, dissolve 149*4 
pts. forming a solution which reddens litmus, the red colour dis¬ 
appearing however on addition of water (Chevreul, Ann. Chim . Plugs. 
7, 264; 22, 374: BecJierches. , 291.) 

9. Cod-liver Oil. Leberthran Stoclfischfhran. Ihrile de foie de morue. 
Oleum jecons Asdh —Obtained from the livers of various species of 
Qadus , especially from the dorse ( Gcidus Celhtrius ), the coal-fish ( Gadus 
Carbonarius ) and the Haakjerius or Ilayfischof Norway ( Gadus Polla- 
chins) (De Jongh). % The oil recognised by the pharmacopoeias is that 
obtained from the common cod ( Qadus Morrhua , foimeiiy caf e 1 Asellus 
major ), ancr^ne ling (G. Molva or Lota Molva) : It is received from 
Newfoundland; England was formerly supplied with the oil from 
Bergen, obtained from the livers of the dorse and coal-fish. From this 
source Germany and the North of Europe still receive their supply. 
Cod-liver oil is prepared on a small scale in the Shetland isles and on 
the English coast, chiefly from the common cod, the ling and the 
burbot {Lota vulgaris). {Pereira's Materia Medica , 4th Ed. 1857, 2 [2], 
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779) — When the livers of the fishes are exposed to the sun, light- 

coloured oil flows out at first, hut after a week or a fortnight, putre¬ 
faction sets in, and brown oil is obtained (Marder). — a . Brown Cod- 
liver oil . Bark brown, greenish by transmitted light, transparent in 
thin layers. Sp. gr. 0*929 at 17*5° (De Jongh), 0*928 at 15*5° (Marder); 
has a peculiar odour, disagreeably empyreumatic and bittei*, produces 
irritation in the throat, and reddens litmus slightly (De Jongh). Does 
not deposit any solid fat at — 13° (Marder). Soluble in 17 to 20 pts. 
cold or hot absolute alcohol (De Jongh). Dissolves at 71° in 1 pt. 
alcohol of 0*840, forming a solution which becomes turbid at 62° and 
deposits the oil at 48° (Marder). — b. Baler broicn .—Of the colour of 
Malaga wine. Sp. gr. 0*924; has a peculiar, not unpleasant odour, 
fishy taste, producing irritation in the throat, and reddens litmus 
strongly. Soluble in 81 to 86 pts. of water and 13 pts. of boiling 
absolute alcohol (De Jongh). 

c. Baler and clearer. Of golden-yellow colour, sp. gr. 0*923 at 17*5° 
(De Jongh), C*928 at 15*5° (Marder); reacts and tastes like b, but less 
strongly. Deposits a white fat at — 13° (Marder). Soluble in 40 
pts. cold and in 22 to 30 pts. boiling absolute alcohol (De Jongh, 
L’huile de foi de morue enmsage'e sous tous les rapports , comme moyen the'ra - 
peutique. Paris, 1853. Scheik. Onderzoek vierde Stuck, 336; abstr. 
Ann. Pharm. 48, 362.)—Oil of dorse-liver has asp. gr. of 0*9313 at 11° 
(Scharling). 

Cod-liver oil consists chiefly of olein and margarin, with smaller 
quantities of free butyric acid, acetic acid, constituents of the bile, 
gaduin, and other peculiar substances, about 1 p. c. of salts, and a 
small quantity of free phosphorus (De Jongh). It contains iodine, bro¬ 
mine, phosphorus, and sulphur (See below). As volatile acids, Wagner 
found butyric and capric acids; from turbid cod-liver oil, Luck’s gadinic 
acid was deposited. See analyses of cod-liver oil by Marder (X Br. Arch • 
13, 153), De Jongh (Athi. Pharm. 48, 362), Kiegel (_V Br. Arch. 70, 23); for 
Winklers's views respecting the oil, see J. pr . Pharm. 25, 140. 

When cod-liver oil is shaken up with water, the water takes up a 
free acid, a resin which separates on evaporation, and substances pre- 
cipitable by tincture of galls (Marder). Boiling water dissolves from 
brown cod-liver oil 1*26 p. e., from the clear oil 0*6 p. c. extract, to be fur¬ 
ther decomposed by successive treatment with ether, absolute alcohol, 
and aqueous alcohol, the ether taking up biliary acids, the absolute alco¬ 
hol, colouring matters of the bile, and the aqueous alcohol of 30° B. a 
black shining substance which dissolves in alkalis, oil of vitriol, and hot 
acetic acid, and *when dissolved in alcohol, forms brown precipitates 
with baryta-water and neutral acetate of lead. The portion of the 
aqueous extract of the oil remaining undissolved after this treatment, 
still contains organic matter, together with salts which are free from 
potash and iodine (De Jongh). 

PhosphoriivS and sulphur exist in cod-liver oil in the state of organic 
combination (Gobley, X. J. Pharm. 6, 25). Iodine occurs according 
to Herber {Ann, Pharm. 31, 94), De Jongh and others, nruili true cod- 
liver oil; according to Ohevallier and Donovan ( J . Chim~me'd. 23, 128 
and 136), on the other hand, it is not a constant constituent. Ilerberger 
( Jahrb . pr. Pharm . 2, 178) found in most cases, but not always, both 
iodine and bromine (the quantity of which he determined), sometimes 
iodine without bromine, sometimes neither one nor the other. See also 
Braudes (X Br. Arch. 13, 156), Waekenroder (X Br. Arch . 24. 145), 
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dieralliar {J. Chim. mid. 22, 695), L. Grinelm {Ann. Pharm. 29, 218, and 31, 321), 
G-irardin and Preisser {Cornet, rend. 11, 618), also Marder (X Br. Arch. 13,153) 
and Eummell (X. Br. Arch. 32, 99), the last two of whom found no iodme in cod- 
liver oil.— Water, alcohol, and ether do not extract the iodine and 
bromine (Herberger), whereas iodide of potassium added to cod-liver 
oil is dissolved out by alcohol (Stein, J. pi\ Chem. 24, 306) When 
cod-liver oil is carefully charred, the residue is found to contain bro¬ 
mine and iodine, but not the whole quantity present in the oil 
(Herberger). When the oil is saponified, the iodine passes into the 
under-lye (L. Gmelin); when the oil is saponified, the aqueous solu¬ 
tion of the potash-salt precipitated by sulphate of magnesia, and the 
liquid filtered, the iodine passes into the filtrate, and cannot be de¬ 
tected by carbonising the magnesia-soap and exhausting the residue 
with nitric acid (Grager, W. Br. Arch . 26, 60). The iodine neither 
passes into the under-lye, nor into the acid liquid obtained on decom¬ 
posing the soap, but remains associated with the fatty acids (Stein). 
The only way of detecting it is to saponify the oil and carbonise the 
soap (De Jongh). Ludwig' also {Apoth. Ver. Zeit. 1, 181) obtained, on 
the one hand, glycerin free from iodine, on the other soap containing 
iodine. Winner's statement {Jahrh.pr. Pharm. 25, 110) that cod-liver oil, when 
saponified by potash or lead-oxide, does not weld glycerin, but instead of tbat sub¬ 
stance, WineHer’s propyhe oxide or prop j lie acid, does not agree with the earlier ex¬ 
periment of Be Jongh and Marder ; neither is it confirmed by the observations of 
Ludwig. 

When cod-liver oil which has been exhausted with water is saponi¬ 
fied, the soda-soap decomposed by neutral acetate of lead, and the 
lead-salt exhausted with ether, margarate of lead remains undissolved, 
while the ether takes up De Jongh’s gaduin , besides oleate of lead. 
The oleate of lead is reconverted into soda-salt, the latter dissolved 
in hot alcohol of 30° B, and the solution cooled to 0°; the gaduin then 
remains dissolved, and may be separated from the solution by sulphuric 
acid. This gaduin is a dark-brown, friable, inodorous and tasteless 
acid, which is insoluble in water and in nitric acid, but dissolves with 
red colour in oil of vitriol, and may be reprecipitated by water or 
alkalis. It emits when burnt the odour of acetic acid and of cod-liver 
oil; contains 68*91 p. c. C., 7*51 H., and 23*58 0.; its lead-salt contains 
51*73 G., 5*49 EL, 27*31 PbO.; and its silver-salt 50*21 C., 5*37 EL, 
27*63 AgO. De Jongh gives the formulae G^EPQ 9 and C^EPMO 9 . 

The turbid residue of a light brown cod-liver oil, deposited at 5° 
after previous warming, large crystalline laminae, which were collected 
on linen, pressed, saponified with potash, and purified by salting- out 
the soap? decomposing the aqueous solution with basic acetate of lead, 
exhausting the lead-plaster with ether, and decomposing it with warm 
aqueous hydrochloric add. These crystals consist of Luck’s Gadinic 
acid , which, after deoolorisation with animal charcoal, and recrystallisa¬ 
tion from alcohol, forms thin shining laminse, melting at 63° or 64°, and 
solidifying in very long needles at 60°. — The potash-salt forms large 
shining laminae. The baryta-salt dried in vacuo, contains 57*22 p. c. 0., 
9*58 EL, 7*75 O., and 25*45 BaO.; the silver salt, 50*85 p. c. C., 8*34 EL, 
6*86 O., and 33*95 AgO., agreeing nearly with Luck’s formula of the 
acid C 29 EL 29 0 4 . The acid dissolves sparingly in cold, easily in hot 
alcohol (Luck, N. Jahrb. Pharm. 6, 249; Chem . Centr. 1857, 191), 

These data do not accord either with any other of the individual known fatty acids, 
or with any mixture of them (Kr.), 

Cod-liver oil kept in a closed vessel for 10 years, contained 77*44 
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p. c. 0., 11-27 H., and 11*29 0.; the same after keeping for 10 yean 
with access of air, contained 72*71 p. c. 0., 10*14 H., and 17*15 O.; it 
had therefore taken up a quantity of oxygen, amounting to 5*52 p. c. 
of its weight, or 51*6 times its volume. At the same time it had 
become viscid and turbid (Attfield, Chem. News, 2, 99 ; Rep. QMni. pure, 
2, 433 ; Popp's Jahre&b. I860, 325). — Oil of vitriol colours cod-liver oil 
black (Girardin & Preisser). A mixture of 2 pts. oil of vitiiol and 
1 pt. cod-liver oil, becomes hot, blood-red, black and thick after several 
days, and smells of sulphurous acid (Harder). A few drops of oil of 
vitriol colour cod-liver oil violet, red-brown, and finally black; seal and 
whale-oil treated In like manner immediately become brown and black 
(Kiimmell, N Br . Arch . 32, 99). — A well shaken mixture of 5 vol. 
cod-liver oil and 1 vol. sulphuric acid of sp. gr. 1*475 or 1*53 becomes 
purple after 15 minutes; a mixtui*e of the oil with the same proportion 
of sulphuric acid of sp. gr. 1*635, dark-brown. Nitric acid of sp. gr. 
1*22, used instead of sulphuric acid, does not colour the oil; but nitric 
acid of sp. gr. 1*33 reddens it; so likewise does syrupy phosphoric 
acid, whereas nitrosulphuric acid turns it brown (Calvert, J . pr. Chem . 
61, 354). 

When cod-liver oil is mixed with oil of vitriol, and the mixture is 
heated with excess of alkali, an odour of oil of rue is emitted; the 
mixture, diluted with water and distilled, gives off a light yellow oil, 
having the smell of oil of rue, lighter than water, and boiling at about 
300°. If the mixture of cod-liver oil and oil of vitriol is kept for 
some days and then distilled with lime and water, it yields a milky 
distillate, having the odonr of peppermint (Wagner, J. pr. Chem. 46, 
155; comp. xiv. 451). — When cod-liver oil is distilled with potash- 
ley, a watery distillate is obtained, having the odour of train-oil, and 
containing Winckler’s propylic oxide (Wagner). Cod-liver oil heated 
with ^ of its volume of soda-ley of sp. gr. 1*34, acquires a red colour 
(Calvert). 

With alcoholic ammonia it forms a large quantity of amide, melting 
at 80° (Garlet). Rowney (J. pr. Chem. 67, 160) obtained a small 
quantity of amide, melting at 93°, becoming solid and transparent at 
94°, containing on the average, 75*69 p. c. 0., 12*99 IL, and 4*35 N., 
and easily soluble in alcohol. 

10. Ray-liver oil .— Obtained by boiling the livers of Raya clavata 
and R . batis with water. Pale yellow; smells like fresh whale oil. 
Bp. gr. 0*928. Neutral. It deposits a white substance when exposed 
to the air, more quickly when chlorine is passed into it. With oil of 
vitriol It acquires a dark-red colour, changing after a quarter of an 
houris standing and stirring to light violet; 100 pts. alcohol of 89 p. c. 
dissolve 1*5 pts. of the oil at 10°, and 14*5 pts. at the boiling heat. 
100 pts. boiling ether dissolve 88 pts., the greater portion of which is 
deposited on cooling. By saponification, oleic acid, margaric acid, 
glycerin, and delphinic acid having an offensive odour, are obtained. 
A litre of the oil contains 0*18 grin, iodide of potassium. (Girardin 
& Preisser, N. J . Pharm . 1, 503 ; Compt. rend . 14, 618; J. pr. Chem . 26, 
399.) Bee also Gobley (X. J. Pharm. 5, 306), who found 0*21 grm. 
iodide of potassium in the litre. The oil contains phosphorus and 
sulphur (Gobley, N. J . Phann. 6,25; J. pr. Chem . 33, 374). 

11. Burbot-fat. — From the liver of Gadus Lota or Lota vulgaris. 
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Pale yellow; has an odour fainter than that of train-oil. Contains 
neither iodine nor bromine (Herberger, Jakrb. p\ Pharm. 2, 178). 


Oxygen-nucleus 0 32 H 2G 0 4 . 

Digitaliretin. 

? C 32 H 26 0 6 = c 32 2 26 0 4 ,0 3 . 


Walz. N. Jahrl. Pharm. 9, 304 ; further 10, 326. 

JDzgitalzn 331). 

Formation. 1. Digitaletin is resolved, by boiling with dilute sul¬ 
phuric acid, into digitaliretin and sugar, paradigitaletin being formed 
at the same time. — 2. When digitalin is boiled with dilute sulphuric 
acid, sugar and digitaletin are produced, the latter then decomposing 
further, as in 1. 

Preparation . When 4 gr. digitaletin are boiled with 200 gr. water 
and 6 gr. oil of vitriol, for several days, or as long as the deposit still 
contains undecomposed digitaletin (sparingly soluble in cold alcohol), 
a yellow resin separates out, which, when washed with water, then 
dried, and treated with absolute ether, gives up to this solvent, digita¬ 
liretin, amounting to half the weight of the digitaletin used, while 
0*52 gr. para-digitaletin remains behind in the form of a yellowish 
brown powder. By spontaneous evaporation of the ether, the digi¬ 
taliretin is obtained as a loose powder. 

When 304 pts. digitalin, dissolved in 20 pts. of water, are boiled 
with 500 pts. oil of vitriol till completely decomposed, the precipitate 
then washed to remove adhering acid, and treated in alcoholic solution 
with basic acetate of lead, a colourless solution is obtained which 
(after removal of the lead. Kr.) dries up to a cauliflower-like, indistinctly 
crystalline mass. This, when treated with absolute ether, gives up 
130 pts. of digitaliretin, while 59 pts. paradigitaletin remain undis¬ 
solved. 

Yellowish-white powder, having a bitter, not sharp taste, and 
melting at 60° to a resin. 

Walz. 

mean. 

Calculation according to Walz. a. b. 


32 C . 

192 .. 

.. 72-18 

40 C . 

.. 210 .. 

.. 71-42 .. 

.. 72-1 .. 

.. 72-10 

26 H . 

.. 26 .. 

.. 9 77 

32 H . 

.. 32 .. 

.. 9*52 .. 

.. 9*8 .. 

.. 9*81 

6 O ...... 

.. 48 .. 

.. 1805 

8 O ..... 

.. 64 .. 

.. 19*06 .. 

.. 18*1 .. 

.. 18*09 


.. 266 .. 

.. 100*00 

C^HW 8 ... 

.. 336 .. 

.. 100 00 ... 

.. 100*0 .. 

.. 100*00 


a. from digitatelin ; b. from digitalin. 

Walz is undecided between the two formula just given. If the first be adopted, 
the decomposition of digitalin may be explained by supposing that sugar and 
digitaletin are first formed: 

CJ56h;4802s c 12 H 10 O 10 + C 44 H 58 0 18 , 

the latter being further resolved, either into digitaliretin and sugar; 
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C^H^O 18 = C 32 H 26 0 6 + C 12 H 12 0 12 , 
or into paradigitaletin and water, 

C 44 H 3s 0 18 = C 44 H 34 0 14 + 4HO. 

Assuming these formnlse, the composition of the acrid principles A and B (xiv, 532) 
may be represented by the formulae C 32 H 26 0 6 ,2H0, and C 32 H 26 0 6 ,3H0, whereas, if the 
second formula of digitaliretin (C^H-^O 3 ) be adopted, the formulae C 40 H 32 O 8 + 2HO 
and + 3HO are obtained. 

Digitaliretin is quickly dissolved by strong nitric acid, foraiing a 
dark yellow solution, which, when evaporated, leaves a golden-yellow 
nitro-compound. 

Insoluble in water; dissolves with reddish-yellow colour in oil of 
vitriol , and is precipitated therefrom by water j insoluble in hydro¬ 
chloric acid , ammonia , and potash-ley. 

Dissolves in alcohol and in ether. 


Glucosides of Digitaliretin , 

1. Digitaletin, 

% C 44 !! 38 !) 18 = 0»BP a 0 # ,0 M B[ , *0 tt . 


Waez. Jahrb. pr. Pharm . 21, 33. — N . Jahrb . Pharm. 8, 322; further, 

9, 307; further, 10, 319. 

Delffs. A r . Jahrb . Pharm. 9, 26. 

Formerly called Digitalin by Walz, and spoken of for the most part by that 
name in the memoirs aboye cited. (See Digitalin.) 

Occurrence. — In purple and yellow fox-glove ( Digitalis purpurea and 
D . lutea. 

Preparation . — A. From Fox-glove leaves . When the dried and pul¬ 
verised leaves are freed from chlorophyll by complete exhaustion with 
ether, and the undissolved residue is further exhausted with alcohol, 
the alcoholic tincture yields, with alcoholic sugar-of-lead, a copious 
yellow-green precipitate; and the filtrate, freed from excess of lead 
by hydrosulphuric acid and decolorised by animal charcoal, yields, 
when left to evaporate over oil of vitriol, crystals and nodules of 
digitaletin, amounting to 0*43 p. c. of the weight of leaves used (Walz). 
The mother-liquor retains digitalin in solution, which may be obtained by precipi¬ 
tating with tannic acid, dissolving the precipitate in alcohol, digesting the alcoholic 
solution with hydrated oxide of lead till the whole of the tannic acid is precipitated, 
and evaporating the filtrate. From the digitalin thus obtamed, ether extracts only 
traces of acrid principle and fat (Walz). 

B. From crude Digitalin (p 331). 1. The substance is freed by 
absolute ether from the body designated by Walz as digitalicrin 
(xiv. 530); the digitalin is then dissolved out by cold water; and the 
remaining digitaletin, after being washed with cold water, is purified 
by re-crystallisation from boiling alcohol of sp. gr. 0*83 (Walz). 

2. Crude digitalin is triturated to a pulp with cold alcohol of 70 p. c.; 
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the pulp is left to drain upon a filter; and the residue is washed on the 
filter with small quantities of alcohol, as long as the alcohol which runs 
off appears coloured when viewed in rather thick layers. When the 
residue is dissolved in boiling alcohol of 80 to 85 p. c., the solution 
filtered as hot as possible, deposits on cooling, dazzling white flakes of 
digitaletin, only a small quantity of which remains dissolved in the 
mother-liquor (Delffs). 

Properties. White, crystalline nodules (Walz). Microscopic roundish, 
grains, having the diameter of the corpuscles of human blood (Delffs). Its Solu¬ 
tion in cold water has a strong, bitter taste (Walz). According to a later 
statement of Walz, water heated with digitaletin is tasteless. If dried at 45 
and then further heated, it gives off 2 p. c. water at 100°, melts at 
175°, and begins to decompose, with evolution of acid vapours, at 
206°. 





Walz {met 

m). 

Delffs. 




earlier. 

later , 

mean. 

44 C. 

.. 264 ... 

.... 59T9 ... 

.... 59*40 . 

59-1 .... 

. 59-08 

38 H. 

.. 38 .... 

. 8*52 .... 

. 9T4 . 

8-8 ... 

.... 8-69 

18 O. 

.. 144 .... 

. 32-29 ... 

. 31-46 . 

32*1 .... 

.... 32-23 

C^H^O 18 .. 

... 446 ... 

. 100-00 ... 

... 100-00 . 

100-0 .. 

. 100-00 


Walz original gave the formula C 10 H 9 Oh 


Decomp>ositions. 1. Digitaletin heated on platinum-foil, melts, puffs 
up, and gives off white fumes, which burn with a slight deposit of soot 
(Walz). — 2. By boiling with dilute sulphuric acid, it is resolved into 
sugar and digitaliretin, a certain quantity of paradigitalin being formed 
at the same time : 

C«H 3S 0 1S = C^-H 12 0 12 + OTBP 6 0 6 (Walz). 

The formation of sugar by boiling digitaletin with dilute sulphuric acid, had pre¬ 
viously been observed by Delffs. — 3. Digitaletin immersed in oil of vitriol , 
assumes a dark-red colour, and then dissolves completely. Water 
renders the solution turbid, then colours it olive-green, and dissolves 
the whole. — 4. Digitaletin dissolves in fuming nitric acid, with yellow 
colour, and without perceptible decomposition; and water subsequently 
added, separates a jelly and then white flocks. 

Combinations. Digitaletin dissolves at mean temperature in 848 
pts., at 45° in 500 pts., and at the boiling heat in 222 pts. irate?', and 
separates from the last solution in nodules on cooling. — It dissolves 
in cold hydrochloric acid of sp. gr. 1*21, and is precipitated by water.— 
It dissolves without coloration in aqueous ammonia , and is separated 
again by evaporation, or by addition of water. 

It dissolves in pts. alcohol of sp. gr. 0*85 at mean temperature, 
in to 2| pts. at the boiling heat, in 3-| pts. absolute alcohol at 15°, 
and in 2 pts. at the boiling heat.— It dissolves in 1960 pts. ether at 
15°, and in 1470 pts. boiling ether. 

Tannate of Digitaletin . — Obtained by precipitating aqueous digita¬ 
letin with tannic acid. After drying it is yellowish-brown, and when 
rubbed to powder fotms a mass resembling tannic acid; it is insoluble 
in water, but soluble in alcohol (Walz). 
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2. Paradigitaletin. 

I C 44 H 84 0 14 = C 32 H 24 G 4 ,C l2 H l0 O 10 . 

Walz. W. Jahrb . Pharm. 9, 305. 

Obtained, together with sugar and digitaliretin, by the decomposition 
of digitaletin and digitalin by dilute sulphuric acid (p. 328), and purified 
by recrystallisation from alcohol. 

Shining, yellowish, tasteless mass, not decomposed at 100°. 

Walz. * 

mean. 





a. 

b. 

44 C . 

. 294 .... 

. 64*39 .... 

. 6L5 .... 

. 6454 

34 H . 

. 34 .... 

. 8-39 .... 

8-3 .... 

. 8-30 

14 O . 

. 112 .... 

.... 27*22 .... 

. 27-2 .... 

. 27-16 

..... 

. 410 ... 

. 100*00 ... 

. 100-0 ... 

. 100-00 


a. obtained from digitaletin, l from digitalin. — Differs from digitaletin by 
containing 4 at. less "water. 

Paradigitaletin melts and hums at high temperatures, leaving char¬ 
coal. — Oil of vitriol dissolves it, first with brownish, then with fine 
red colour; and water added to the solution throws down greenish 
flakes. — Fuming nitric acid dissolves it quickly, and, with evolution of 
gas, forming a solution which becomes cloudy on addition of water. 

Paradigit aletin is insoluble in water. — It dissolves in warm hydro¬ 
chloric acid of sp. gr. 1*16, and remains in its original state when the 
solution is evaporated. It dissolves slowly in cold, rapidly in warm 
potash-ley , and is precipitated by acids. It does not dissolve in aqueous 
ammonia, and is not altered by evaporation therewith. 

Soluble in alcohol , insoluble in ether . 


3, Digitalin. 

f c^BTO 28 = C^H^O^EPO 22 . 

Homolle (1845). N. J. Pharm. 7, 57; abstr. Berzel. Jahresher . 26, 
720. 

O. Henry. Bf. J. Pharm . 7, 460; abstr. Berzel . Jahresher . 26, 723. 
Nativelle. J. Chim. mid. 21, 61 ; abstr. Berzel. Jahresber . 26, 724. 
Kusmann. J. Chim . mid. 22, 377. 

L. A. Buchner. Bepert. 88, 173. 

Lebouedais. JJ. Ann. Chim. Phys. 24, 58; Ann. Pharm. 67, 251 ; J.pr. 
Chem. 45, 363. 

Homolle & Quevenne. Memoires sur la Digitaline; abstr. JSF. Bepert. 
9, 1. 

A. Buchner, Sen. JV. Bepert. 9, 38. 

Gr. F. Walz. Jahrb. pr. Pharm. 12, 83; further, 14, 20; further, 21, 
29; further, 24, 86.— N. Jahrb. Pharm . 8, 322; further, 9, 302; 
further, 10, 319. 

Delffs. W. Jahrb. Pharm. 9, 25. 
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Attempts to isolate the bitter principle of the purple fox-glove {Digitalis 
purpurea) were made many years ago by Leroyer {Bill, units. 26, 103; Sclm. 
42, 110), Dulong d’Astafort (J. Bharm. 13, 379; X. Tr. 16, 2, 209; Berz. 
Jahresber. 8, 278), Meylink {Bepert. 28, 237), Planiowa ( Zeitscbr. Math. Blips. 
4,450), “Watson J. Welding (J. of Bldlad. Coll, of Bharm. 1833; absir. J. Bharm. 

20, 98 ; Ann. Bharm. 13, 212), Eadig {Ehrmann, das Xeueste cj'c. der Bharm. 
Wien. 1834, 2, 142), Lancelot {Ann. Bharm. 12, 251), Branlt & Poggiale {J. Bharm. 

21, 130), B. Trommsdorff {X. JBr. Arch. 10, 113), A. Henry {J. Scienc. Blips. 4, 74) 
and Bonjean (X. J. Bharm. 4, 25) ; but all these authors describe as Digitalin 
chiefly the ethereal or alcoholic extract, or the substances precipitated by acids from 
infusions of digitalis. Homolle first obtained a purer product, and must therefore 
be regarded as the discoverer of digitalin. Walz, following chiefly, but not wholly, 
the directions given by Homolle, obtained his crude digitalin, which he afterwards 
{see below ) resolved into digitalin, digitaletin, digitaliretin, and other substances, 
some of which appear to be identical with those subsequently obtained by Homolle & 
Quevenne from Homolle’s digitalin. Other chemists, adopting other modes of 
preparation, obtained substances of different properties — which they nevertheless 
describe as digitalin. These relations are still more confused by the circumstance 
that the French make a distinction between digitaline and digitalin; that Kossmann’s 
digitaline again does not agree with that of Homolle & Quevenne; and that Walz at 
first designated his digitaletin as digitalin, regarding it as identical with Homolle’s 
digitalin, whereas he now gives the name digitalin to the bitter substance, C 5f) H 4b 0 23 , 
formerly called digitasolin. For these reasons, the products obtained by different 
chemists from digitalis, will here be described separately (Hr.). 

On a liquid volatile alkaloid from digitalis, obtained in the same maimer as 
conine from hemlock, and regarded by W. Engelkardt {Zeitschr. Client. Bharm. 5, 
722) as the active principle of the plant, further communications may be expected. 

Occurrence. In the leaves of Digitalis purpurea . — The seed and 
capsules likewise contain digitalin (A* Buchner, sen.) Also in 
Digitalis lutea, at and after flowering time. 

A. Walz’s Digitalin. Formerly known as digitasolin, and designated as such in 
the memoirs above cited. 

Preparation . The green parts of the fox-glove plant coarsely 
pulverised are exhausted in a Real’s press with 8 pts. alcohol of sp. gr. 
O’ 852; the alcohol is distilled from the clear tincture in the water-bath; 
the residue is treated with water so long as it imparts a bitter taste to 
that liquid ; and the united extracts are digested with levigated oxide 
of lead and a small quantity of basic acetate, till a filtered sample is 
no longer clouded by the basic acetate. The liquid is then filtered; the 
greater part of the dissolved lead is removed hy dilute sulphuric acid, 
the rest by sulphate of ammonia; the solution is neutralised with 
aqueous ammonia and filtered; the precipitate well washed; and the 
solution precipitated with aqueous tannic acid (less advantageously 
with infusion of gall-nuts or oak-bark). The precipitate, well washed 
and pressed, is triturated with recently precipitated hydrate of lead, 
and exhausted with alcohol; the alcoholic extracts are freed from a 
small quantity of dissolved lead by hydrosulphuric acid, and from the 
greater part of the alcohol by distillation; and the residue is left to 
evaporate slowly. 

The aqueous decoction of the plant may also he treated, as above 
described, instead of the alcoholic extract; but the digitalin thus 
obtained is more coloured, and requires to be purified by treating its 
alcoholic solution with a small quantity of blood-charcoal (Walz). 

2. The alcoholic extract of the comminuted leaves is agitated with 
basic acetate of lead, and the yellowish green filtrate is precipitated 
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with hydrosulphuric acid* After separating the sulphide of lead, the 
alcohol is distilled off; the residue is exhausted with ether; the portion 
insoluble in ether is taken up by water, and this solution is precipitated 
with tannic acid. The w r asked precipitate dissolved in alcohol and 
decomposed by basic acetate of lead, leaves nearly white digitalin as 
residue (by what treatment ? Er.) (Walz). 

3. The recently dried, coarsely bruised leaves are completely ex¬ 
hausted with alcohol; the resulting' tinctures are freed from alcohol by 
distillation ; and the residue, after being evaporated to the thickness of 
an extract, is exhausted with water containing of acetic acid. The 
acetic solution is shaken up with purified animal charcoal, filtered, 
neutralised with ammonia, and precipitated by tannic acid. The dried 
precipitate is exhausted with alcohol of 90 p. c.; the extracts are ag'ain 
decolorised and freed from alcohol by distillation; and the dry residue 
is twice washed with water. The undissolved portion is dried, washed 
by agitation with ether, dissolved in warm alcohol of 90 p. c., and the 
solutionis left to evaporate (Wittstein). This process yields from 
1*25 to 1*43 p. c. digitalin (Wittstein), 0*7 to 0*8 p. c. (Walz). 

According to Walz, the same product is likewise obtained by the following process. 
The aqueous extract of digitalis is exhausted with alcohol, filtered, mixed with 
tartaric acid to separate a small quantity of potash, decanted, and precipitated with 
neutral acetate of lead, and the excess of lead is removed from the filtrate by hydro- 
sulphuric acid. The greater part of the alcohol is distilled off, and the residue is 
evaporated to dryness and treated with acetic acid, "winch dissolves the bitter 
principle, and leaves it, on evaporation, as a reddish-yellow bitter mass, ropy when 
warm, hard and brittle when cold, easily soluble in water and alcohol, insoluble 
in ether, precipitable by basic acetate of lead and by tannic acid (Dulong 
d’Astafort). The bitter substance obtained by Dulong differs but little from 
digitalin, but is contaminated with alkalis (Walz). 

Crude digitalin prepared by either of these processes still contains : 
1. Certain substances which may be extracted by ether (xiv, 530—532), 
viz., digitalo'ic acid, the acrid principles of digitalis, A and B, and 
digitalis-fat (all included by Walz under the term digitalicrin or digi- 
talacrin). 2. A substance insoluble in cold water, viz., digitaletin. — 
To separate these substances and prepare pure digitalin, the following 
process is adopted:— 

Crude digitalin is exhausted with absolute ether *, the residue is 
covered with 8 pts. of water, which dissolves the digitalin, leaving 
the digitaletin at the bottom in the form of a white powder; and the 
undissolved portion is collected and thoroughly washed with cold water. 
The solution is either (a) decolorised with animal charcoal, filtered, and 
evaporated to drynessor better (6), precipitated by tannic acid; the 
precipitate washed, dried at a gentle heat, and triturated with an 
equal quantity of hydrated oxide of lead, and with water; the solu¬ 
tion, after standing tor some time, filtered from the undissolved portion; 
and the latter thoroughly washed. The solution, when carefully 
evaporated, leaves a nearly colourless jelly, which, when perfectly 
dry, may be triturated to a yellowish powder. 

Walz afterwards suspected that digitalin thus prepared might 
still retain digitaletin; he therefore now dissolves the precipitate 
produced by tannic acid (as in b) in warm alcohol; agitates the solu¬ 
tion with basic acetate of lead till all the tannin is removed; preci¬ 
pitates the excess of lead by hydrosulphuric acid; and leaves the filtrate 
to evaporate. 
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Properties. Yellowish amorphous mass which cannot he obtained 
white, even after repeated solution in water, precipitation with tannic 
acid, and decomposition of the precipitate with basic acetate of lead 
(Walz). Remains unaltered at 100°, melts at 137*5°, and decomposes 
at 300°. Tastes strongly bitter (Walz). For its physiological properties, 
see below. Molecular rotation, left, [air = 30 (Buignet, N. J . Pharm . 
40, 252). 

"Walz (mean). 



Dried . 


earlier . 

later. 

56 C ... 

. 336 .... 

.... 53-26 ... 


,... 55*2 

48 H . 

. 48 .... 

.... 7*90 ... 

. 8*12 ... 

.... 7-9 

2S O . 

. 224 ... 

.... 36-84 ... 

. 35-93 .... 

.... 36*9 

.... 

. 608 .... 

.... 100 00 ... 

.... 100*00 .... 

. 100 0 


Walz formerly assigned to it the formula C 19 JE 16 0 9 . 

Decompositions 1. Digitalin heated on platinum-foil, burns without 
residue.—2. With cold oil of vitriol , it becomes red-brown, then on 
dilution with water, dirty greenish brown, without precipitation of much 
of the dissolved matter. — By boiling with dilute sulphuric acid> it is 
resolved into sugar, digitaliretin and paradigitaletin. 100 pts. digi¬ 
talin yielded 42*8 p. c. sugar, 39*5 p. c. digitaliretin, and 19*3 p. c. 
paradigitaletin. Hence Walz supposes that the digitalin is first 
resolved into sugar and digitaletin (C 56 H 48 0 28 = 0 12 H 10 0 10 + C 44 H S8 0 18 ); 
and that the latter is partly converted, by abstraction of 4 at. water, 
into paradigitaletin, partly resolved into digitaliretin and sugar 
(C 41 H 38 G 18 = C l2 H 12 0 12 + G^H^O 6 ). — 3. Digitalin is dissolved by hydro¬ 
chloric acid of sp. gr. 1*2, and is partly precipitated on diluting the 
solution with water (Walz). By boiling witli dilute bydrocliloric acid, it yields 
sugar (Ludwig) (K JSr . Arch. 82, 138). — 4. It dissolves in fuming nitric acid 
with reddish yellow colour, and slight evolution of red vapours; and 
water added to the solution, first forms a jelly, afterwards separates a 
yellow deposit (Walz). 

Combinations. Digitalin dissolves in 125 pts. cold and 42 pts. boiling 
water. — The statement of Abl (Oesterr. Pharm. Zeitschr. 8,201) that digitalin 
dissolves in 1,290 pts. water at 19° appears to relate to digitaletin. Digitalin 
dissolves in aqueous ammonia with rose-red colour, changing to 
brownish, is precipitated by water, and remains apparently unaltered 
when the ammonia evaporates. It dissolves at mean temperature in 
2^ pts. absolute alcohol , or spirit of sp. gr. 0*85, at the boiling heat in 
1-| to 2 pts. — It dissolves in 20,000 pts. of ether at 15°, and In 10,000 
pts. boiling ether (Walz). — In 80 pts. chloroform at 17f° (Schlimpert, 
N. Br . Arch. 100,152). 

Tannate of Digitalin. From an aqueons solution of digitalin 
tannic acid throws down a flocculent precipitate, which soon adheres 
together into a resinous transparent mass; this, when dry, becomes of 
a brownish-yellow colour, and can be rubbed down to a light grey 
powder; it is soluble in 500 parts of cold, or 300 parts of boding 
water; in the latter it melts to a soft resin containing 45 per cent, 
of digitalin (Walz). 

B. Homolle’s Digitalin. This substance was subsequently designated 
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by Homolle & Quevenne as la Digit aline, and shown to be a mixture. 
According to Walz, it is identical with digitaletin (p. 328). 

Two pounds of roughly-powdered fox-glove leaves are moistened 
with water, and exhausted in a percolator; the aqueous extract 
is precipitated by basic acetate of ]ead; carbonate of soda is 
added to the filtrate as long as it forms a precipitate ; the lime is 
thrown down by oxalate of ammonia; and the magnesia by phosphate 
of soda and ammonia. The solution is filtered off, and precipitated 
with excess of tannic acid; the precipitate is collected, washed with 
a little cold water, and while still moist, mixed with half its weight of 
washed litharge; and the soft mass is drained on blotting-paper, dried 
at a gentle heat, pounded, and digested in boiling alcohol. The 
alcoholic solution, evaporated at a gentle heat, leaves digitalin, which 
may be freed from deliquescent salts by washing’ with water, dissolved 
in boiling absolute alcohol, treated with animal charcoal, and obtained 
as a yellow granular mass, by spontaneous evaporation of the filtrate. 
This is pounded, drenched with ether for 24 hours, and afterwards 
boiled in it. The undissolved portion is Homolle’s digitalin, a small 
quantity of which is likewise deposited from the ethereal solution by 
spontaneous evaporation, in white crusts, but mixed with a greenish 
oil and slender needles of another substance (Homolle). 

Properties . White warty masses or fine scales, inodorous, but 
having a very bitter taste. The dust causes sneezing. Neutral. A 
dose of 0‘01 gramme taken internally considerably depresses the pulse, 
and causes headache, confused vision, and debility. — It prevents fer¬ 
mentation in a solution of sugar to which yeast has been added 
(A. Buchner, sen.). 

Decompositions. 1. On being heated to 180°, it becomes yellow; at 
200° it turns brown, softens, and swells up; then at 200° [?] sinks 
down again, and now tastes less bitter, but sharper and astringent.— 
2. Bigitalin is inflammable, and burns with a sooty flame.—3. With 
oil of vitriol , it forms at once a dark solution, exhibiting* after a few 
days, a crimson colour when viewed in thin layers, and becomes green 
on addition of a little water. — 4. Phosphoric acid turns it green, but does 
not dissolve it. — 5. It is immediately dissolved by strong hydrochloric 
add ; tbe solution in a few moments assumes an emerald green colour, 
and after standing for an hour, deposits a green powdex*, wdiich becomes 
dark green in a few days. — 6 . Treated with nitric add , it gives oif 
nitrous fumes, and forms a yellow solution, which afterwards assumes 
a golden colour. — 7. When boiled down with solution of potash , it loses 
its bitter taste, and then tastes astringent (Homolle). 

Combinations . Digitalin is soluble in about 2,000 parts of cold and 
1,000 parts of boiling ivater: —It dissolves unchanged in concentrated 
acetic acid; in dilute acids not more plentifully than in water, and 
does not form salts with them. The aqueous solution does not give 
precipitates with solutions of metallic salts (Homolle). It is easily 
soluble in alcohol and in mixtures of alcohol and water.—It dissolves in 
1,250 parts of cold anhydrous ether of sp. gr. 0*726.—The alcoholic 
solution of digitalin is precipitated by tannic acid (Homolle). 

O. Henry treats the alcoholic extract of digitalin with a mixture 
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of 1 part acetic acid and 32 parts water at 40° to 50°, decolorises the 
solution with animal charcoal, filters, neutralises with ammonia, and 
precipitates with decoction of nut galls. The precipitate is mixed 
with a third of its weight of litharge and digested in 2 measures of 
alcohol of sp. gr. 0*83 ; and the liquor, separated by filtration and press¬ 
ing the residue, is treated with animal charcoal and evaporated to 
dryness, after filtration. The residue is now washed two or three 
times with ether, the digitalin then remaining. 1 kilogramme of the 
dry leaves yields from 9 to 10 grammes of digitalin, exhibiting the 
properties described by Homolle (0. Henry). 

The following description by Kosmann (W. J. Tharm . 38, 1), ap¬ 
pears to refer to Homolle’s digitalin, B. 

Properties. Hydrate of digitalin (? Kr.) loses 10*07 per cent, of 
water at 100° without further change and is then highly hygroscopic. 
It is free from nitrogen. 

Kosmann. 

Calculation according to Kosmann. mean, at 100°. 

54 C ... 324 . 53-20 . 52*70 

45 H . 45 . 7 39 . 7*52 

30 O . 240 . 39-41 . 39’78 

C 54 H 45 03° . 609 . 100 00 . 100-00 

So according to Kosmann. 

Decompositions . Digitalin boiled with dilute sulphuric acid is re¬ 
solved into Kosmann’s uigitaliretin and fermentable sugar: 

Co^sqso + 4HO = C M H 25 0 10 + 20 U H 12 0 12 . 

100 parts digitalin gave as an average 57*41 pts. sugar and 46*67 
pts. digitaliretin. During the ebullition, the smell of digitalin is 
perceptible.—2. It dissolves slowly when boiled in soda-leg and is con¬ 
verted into digitalic acid without formation of sugar. 100 pts. 
digitalin yield 116*3 digitalate of soda. 

C. Homolle and Quevenne’s Digitaline .—The digitalin prepared by 
Homolle is decomposible into digitalin, digitaline, and digitalose. 
When Homolle’s digitalin is treated with alcoholic ether of 0*78 sp. gr. 
the digitaline and digitalose are dissolved and the digitalin is left 
behind; and if the filtrate be then evaporated to dryness, and the 
residue treated with alcohol of 60°, the digitaline dissolves, leaving 
the digitalose. The digitaline may be recovered by evaporating the 
solution. 

Properties. Non-crystalline scales, or pale-yellow, transparent, 
friable resin. It withstands the action of the air, has a peculiar faint 
odour and very bitter taste. Neutral. For its physiological action see 
27. Mepert. 9, 20. 

It behaves with hydrochloric like Homolle’s digitalin.—Dissolves 
very sparingly in water , in all proportions in alcohol , in 100 parts ether 
of sp. gr. 0*727 at 9° at. (Homolle & Quevenne). 

D. Digitalin of Debourdais. — The aqueous solution of the extract of 
digitalis prepared with dilute alcohol, is precipitated with neutral acetate 
of lead, filtered, and shaken up with bone-black previously washed in 
acid, whereby the liquor loses its colour and hitter taste. On decanting 
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the liquor, washing the charcoal with water, exhausting it by boiling 
in alcohol, evaporating the weakly-coloured alcoholic solution over a 
water-bath, and leaving it to cool, a powder is deposited which is to 
be washed and dissolved in alcohol: the solution thus obtained yields 
crystals of digitalin by spontaneous evaporation. These are very 
bitter, neutral, and free from nitrogen. They dissolve in oil of vitriol , 
forming a beautiful purple solution, which, after some time, becomes 
brown and deposits a black substance. The purple solution becomes 
green on addition of water. The crystals are but sparingly soluble in 
water; they dissolve without colour in hydrochloric and in nitric acid or 
alcohol , with greater facility in proportion as it is more free from 
water, and but slightly in ether (Lebourdais). 

E. Digitalin of Nativelle. — 500 gr. coarsely-powdered fox-glove 
leaves are exhausted in a percolator with alcohol of 50 p. c.; the dark- 
red tincture is evaporated on flat dishes in a current of air; and the 
residue is dissolved in a litre of warm water: tannate of digitalin then 
remains behind as a sticky mass, which is washed with a little water 
and removed. (This, when subjected to the following treatment, yields modified 
digit alin .) The solution is evaporated down to 4 litres; 1,000 grs. of 
basic acetate of lead is stirred well into it; the precipitate is separated 
by filtration; the greater part of the lead removed from the filtrate by 
animal charcoal, the remainder by sulphate of ammonia; and as 
much sulphate of ammonia is dissolved in the clear filtrate as it is 
able to take up. From this, after some time, the digitalin separates in 
white flakes, which, after 24 hours, are collected, washed with a satu¬ 
rated solution of sulphate of ammonia, and, after drying, dissolved 
in 8 parts of water, sulphate of lead then remaining undissolved. The 
solution is again precipitated by saturation with sulphate of ammonia, 
and the precipitate of digitalin is collected, dried, and drenched with 
alcohol of 95 p. c. The filtered solution, evaporated at a gentle heat, 
deposits the digitalin (Nativelle, J. Chim. med. 21, 61; abstr. Berz. 
Jahresb. 26, 724. 

The solution of the alcoholic extract, prepared according to 1, is 
precipitated with tannic acid, and hot water is poured upon the pre¬ 
cipitate till it melts, after which it is kneaded in warm water; 20 grs. 
of the still moist precipitate is then dissolved in 1 litre of warm water 
with the aid of 10 drops of solution of ammonia; the solution is pre¬ 
cipitated with neutral acetate of lead at 20° and filtered ; and in case 
the filtrate is still coloured, basic acetate of lead is added to it. The 
lead is again removed by carbonic acid and sulphate of ammonia, and 
the digitalin is precipitated from the filtrate by saturation with sulphate 
of ammonia; it may then be purified like that obtained by method 1. 
(Nativelle). 

Properties. Amorphous, translucent, friable resin, having a per¬ 
sistent, bitter, and pungent taste. The dust irritates the eyes, and 
causes sneezing. 0T gr. is poisonous to animals if it cannot be voided 
by vomiting. Neutral. Permanent in the air. Contains nitrogen. 

Decompositions . 1. Heated on platinum-foil it melts, becomes 
coloured, and gives off aromatic vapours, which are inflammable, and 
bum with a sooty deposit. — 2. The diluted watery solution, after 
steading several days in a covered glass vessel, acquires the smell of 
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cum arm, then of bitter almonds, deposits white flocks, and becomes 
acid, but still tastes bitter and sharp.—3. It Is precipitated from its 
aqueous solution as modified digitalin ( se e below) by weak acids, slowly 
at mean temperatures, very quickly at the boiling heat. — 4. It dis¬ 
solves in nitric acid and in oil of vitriol with dark-red colour. — 5. By 
contact with alkaline solutions, it loses its bitter taste, which is restored 
only in modified form by neutralisation with acids. 

Combinations . Soluble in all proportions in cold water. — From a 
solution not too dilute, it is precipitated by basic acetate of lead , but not 
by the neutral acetate. — It is easily soluble in weak spirit, sparingly 
in absolute alcohol , insoluble in ether . It is precipitated from its 
aqueous solution by tannic acid in white flocks, which unite into a 
soft, translucent mass (Nativelle). 

Nativelle describes a modified digitalin (perhaps identical -with Walz’s 
cligitaliretin: Kr.). which he obtains by the following method: The 
extract obtained from 500 grs. fox-giove leaves is dissolved in 2 litres 
of water; the solution is precipitated by neutral acetate of lead ; the 
dissolved lead is removed from the filtrate by hydrosulphuric acid; and 
the solution is again filtered and evaporated to three-fourths of its 
bulk. On addition of a little acetic acid, this liquor, after long standing, 
or immediately on being warmed, deposits the modified digitalin in 
translucent oily drops. — This modified digitalin likewise separates out 
when the tannate of digitalin, obtained as in E, is dissolved in weak 
alcohol, and precipitated by basic acetate of lead; and the filtrate, 
after being freed from lead by hydrosulphuric acid, is left to itself.— 
Or sufficient acetic acid is added to the solution of extract of digitalis 
in a small quantity of water, and the tannate of digitalin, which 
separates after some time, is treated as above described. This 
digitalin likewise tastes extremely bitter, but dissolves with difficulty 
in water , easily in alcohol , from which it separates in confused crystals 
by slow evaporation (Nativelle). 

F. Digitalin (not Digitaline) of Kosmann (J. Chim. mat 22, 377). 
Kosmann’s digitaline is identical with. Homolle’s digitaliu. — It occurs in small 
quantity in the common fox-glove (. Digitalis purpurea). When dry 
fox-glove leaves are boiled in a small quantity of water, shining 
crystals of tills digitaliu may be seen on agitating the cooled decoction 
in sunshine. — Dry fox-glove leaves are exhausted with cold water, the 
solution is precipitated with terbasic acetate of lead, and the filtrate is 
treated for digdtalin according to p. 34, B. The precipitate is washed, 
boiled for a quarter of an hour with solution of soda, and the brown 
filtrate is supersaturated with dilute sulphuric acid; it then deposits a 
flocculent precipitate, which is collected, washed, dried, and boiled with 
alcohol of 85 p. c. The alcoholic extract is evaporated ; and the solid 
crystalline residue is treated six times with ether, which dissolves 
Kosmann’s fatty acid of digitalis; it is then boiled with water, which 
removes the extractive matter and leaves a white flocculent substance 
undissolved. This substance collected, washed, and dissolved in 
boiling alcohol, separates partly on cooling, partly after further 
evaporation, in crystalline scales consisting of Kosmann’s digitalin. — 
Scales, exhibiting under the microscope a pearly lustre, like that of 
boracic acid. Neutral. Free from nitrogen. Has a sharp taste. 

On being heated it burns without residue, giving off white fumes 
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and condensing in yellow drops, which afterwards solidify in the 
crystalline form. It dissolves sparingly in water, and, when boiled in 
that liquid, imparts to it a pearly lustre ; the solution deposits white 
flocks on addition of dilute sulphuric acid. It dissolves in aqueous 
carbonate of soda, and is thrown down by acids. The aqueous solu¬ 
tion gives a white precipitate with neutral and basic acetate of lead, not 
with sesquichloride of iron or nitrate of silver. 

Dissolves freely in warm alcohol , not in ether (Kosmann). 

G-. Digitalin of Lancelot, L. A. Buchner and others.—Lancelot re¬ 
peatedly exhausts the aqueous extract of digitalis at 40° with alcohol 
of 86°; evaporates to an extract; redissolves this extract; and adds 
to the solution 8 times its weight of dilute hydrochloric acid. By 
this means a yellow fiocculent precipitate of digitalin is formed, which is 
increased by addition of water. The digitalm still remaining in solu¬ 
tion may be precipitated from the filtrate by potash. The precipitates, 
washed and dissolved in alcohol, are treated several times -with animal 
charcoal, whereby a nearly colourless solution is obtained which 
deposits yellow crystalline grains on evaporation.—This digitalin is 
sharp, permanent in the air, and has an alkaline reaction (probably on 
account of the alkali contained in it. I Valz). Oil of vitriol turns it rose-red, 
then olive-green. It is soluble in adds, and is precipitated therefrom 
by water (Lancelot)—The digitalm thus obtained is, according to 
L. A. Buchner, a weak resin-acid. It is soluble in alkaline liquids 
and is precipitated by acids, even by acetic acid, but is re-dissolved 
by an excess of acetic acid. The alkaline solution loses its bitterness 
on standing, more quickly when warmed. It dissolves with difficulty 
in water , easily in alcohol, but is nearly insoluble in ether (Buchner). 
Buchner’s description does not therefore agree with that of Lancelot.—Biegel 
(AT. j Br. Arch. 58, 290) purified the digitalm which he obtained by Lancelot’s pro¬ 
cess with animal charcoal, according to the method given by Lebourdais (p. 336), 
and found it then to agree with that of Lebourdais. 

Appendix to Digitaliretin and Digitalin. 

1. Kosm&rm’s Digitaliretin is formed by boiling digitalm (Homolle’sP) 
or digitalic acid with acids (see page 386). 

Perhaps the same as "Walz’s digitaletin (hr.). 

Digitalin is boiled with dilute sulphuric acid for many hours or 
until it is completely decomposed; the digitaliretin which separates 
is collected, washed and dried, then dissolved in boiling alcohol; and 
the filtrate is left to evaporate slowly, whereupon it solidifies in a 
granular mass, which may be purified by recrystallisation. 

Properties. Sinning plates, which at 169° begin to melt without 
further change. It reddens litmus slightly. Tastes bitter. 

Kosmann. 

Calculation according to Kosmann. mean. 

SO C . 180 . 63-15 . 63 23 

23 H . 25 . 8 77 . 8-41 

10 O . 80 ■ ■ ■ 2808 . 28-36 

OTE[’ 5 0 10 . 285 . 100 00 . 100 00 

Kosmann erroneously calculates the composition of digitaliretin at 63"5 p. o. (Kr.) 
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It scarcely dissolves in water, but renders the liquid bitter. — It 
does not dissolve, either in aqueous ammonia or in potash-ley. The 
alcoholic solution produces scarcely any precipitate in an alcoholic 
solution of neutral acetate of lead, but yields with it, on evaporation, 
a granular precipitate, while ammonia added to the supernatant acid 
liquid throws down white flocks, which disappear on being heated, and 
re-appear on cooling. With basic acetate of lead it forms a crystalline, 
and with ferrous sulphate a pale yellow precipitate. — With sidpkate of 
copper , digitaliretin forms a sky-blue precipitate, which, when dried at 
100°, contains 42*27 p. c. digitaliretin, 5*9 p. c. oxide of copper, and 
51*8 p. c. of terbasic sulphate of copper, and from which alcohol 
extracts the whole of the digitaliretin. — The solution of digitaliretin 
slowly produces turbidity in a solution of nitrate of silver to which 
alcohol has been added, and precipitates shining scales which soon 
turn brown. 

Digitaliretin dissolves sparingly in cold, easily in boiling alcohol of 
90 p. c., and sparingly In ether (Kosmann, N. J. Pkarm . 38, 1). 


2. Digitalinic Acid. 

Kosmann. N. J. Pharm. 38, 14. 

Formation . By boiling digitalin B with soda-ley. 

Preparation. Digitalin is boiled for 1| hours with a solution of soda 
of 36° (Baume), the water which evaporates being replaced; the liquid 
is nearly neutralized with dilute sulphuric acid, and evaporated to 
dryness; the residue is exhausted with boiling alcohol; and the filtrate 
is evaporated. It then deposits digitalinate of soda, which is decom¬ 
posed by a slight excess of dilute sulphuric acid, and the fiocculent 
precipitate which separates is collected and crystallised from boiling 
alcohol. When an alkaline solution of digitalin, after boiling and 
cooling, is at once precipitated with excess of dilute sulphuric acid, 
the greater part of the digitalinic acid is thrown down; the rest may 
be precipitated by boiling with sulphate of copper, and obtained in 
the free state by decomposing this salt with hydrosulphuric acid. 

Properties. Crystalline mass consisting of microscopic, shining, and 
translucent plates. It has an acid reaction, and tastes somewhat 
bitter. When dried at 100° it contains 50-94 p. c. C., 7*54 H., and 
41*52 O. 

By boiling with adds , it is resolved into digitaliretin and sugar. 

Digitalinic acid combines with bases . With soda it forms a salt, 
.which crystallises in rosettes, and, when dried at 100°, contains on 
the average 14*08 p. c. soda, — It precipitates lead and silver salts . 

Digitalinic acid is soluble in alcohoU 


3. Digitalic Acid. 

Pyr. Morin. N. J. Pharm . 7, 295. 

Preparation . The hot aqueous infusion of fox-glove leaves is eva- 

z 2 
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porated over a water-bath; alcohol of 92 p. c. is added to the syrup as 
long as a precipitate is formed; the liquid is filtered after some days; 
the alcohol distilled off the filtrate; and the remaining liquid is eva¬ 
porated down to a thick extract. This extract is digested several 
times in hot ether, until it has lost all bitterness, whereupon (according to 
Morin!) digitalin and dig-italic acid are dissolved. Caustic baryta is 
now gradually added to the ethereal tinctures, till they acquire an 
alkaline reaction; and the yellow precipitate is collected, washed with 
ether till it is no longer bitter, then with alcohol of 92 p. c., as long as 
the alcohol becomes coloured, and decomposed under water with 
(preferably an insufficient quantity of) dilute sulphuric acid. The 
reddish and very acid filtrate is evaporated, excluding the air as 
much as possible, and decanted after cooling and standing, to allow 
the separation of a brown flocculent precipitate; alcohol of 95 p. c. is 
added to precipitate any digitalate of baryta that may have remained 
in solution; and the filtrate is evaporated in vacuo to the crystallising 
point. The crystals found in the brown mother-liquor must be re¬ 
crystallised from alcohol with the least possible access of air. 

Properties . White needles, having a not unpleasant sour taste. 
They redden litmus strongly, and have a faint peculiar odour. 

Decompositions . Digitalic acid, when heated , melts, gives off a 
suffocating vapour, blackens, burns with a white flame, and leaves a 
light inflammable charcoal. —• Exposed to light or air , especially in 
presence of alkalis, it is changed to a black product, which then colours 
the solutions, and does not dissolve in water, but easily in alcohol; less 
in ether. 

Combinations . Digitalic acid is easily soluble in water . It decom¬ 
poses carbonates, displacing the carbonic acid. 

Its soluble salts soon become yellow -when exposed to the air. 
The deliquescent potash-salt crystallises with difficulty; the soda-salt 
better. The baryta and lime-salts are soluble in water, insoluble in 
alcohol and ether. The magnesia-salt is soluble in water. 

Digitalate of Zinc .—When digitalic acid is agitated with excess of 
carbonate of zinc, an acid filtrate is formed which, on evaporation in 
vacuo, deposits at first a transparent gum, which, after some days, 
becomes crystalline. It does not become coloured on exposure to the 
air so quickly as the other salts. 

Digitalate of Lead is white, heavy, and insoluble; the copper-salt 
is green, insoluble; the silver-salt white, insoluble in water, soluble in 
nitric acid. 

Digitalate of soda throws down a copious flocculent precipitate 
from a watery solution of ferrous sulphate , but does not alter ferric 
acetate. 

Digitalic acid dissolves very easily in alcohol, less in ether . 
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4. Fatty Acids from Digitalis. 

Kosmann (1846). J. Chim . med. 22, 877. 

Digitoleic acid. 

Compare Kosmann’s Digitalin (p. 837). 

The ethereal solutions of the acid obtained as there described 
leaves on evaporation a green oil, which soon solidifies into a granulo- 
crystalline mass. This is dissolved in an aqueous solution of bi¬ 
carbonate of soda, precipitated with acetic acid, then washed, and 
dissolved in ether, from which it is recovered on evaporation. 

Green, star-shaped groups of needles, which melt at 30°, make 
grease-spots on paper, have a not unpleasant odour, and sharp, 
bitter taste. Its alcoholic solution reddens litmus. 

Sparingly soluble in water. — Decomposes the aqueous solutions of 
the carbonates and bicarbonates of the alkalis , dissolves in them, and 
is precipitated in green flocks by acids. — It forms with the heavy 
metallic oxides , insoluble, yellow or green feathery salts. 

Potash-salt. — The acid dissolves slowly in cold aqueous solution of 
bicarbonate of potash. The solution is evaporated to dryness, and the 
residue digested in cold alcohol of 85 p. c.; this leaves on evaporation 
a greenish-brown imperfectly crystalline residue which does not con¬ 
tain any carbonate of potash. Its aqueous solution froths like 
soap-water. 

Soda-salt. — Obtained in the same manner as the potash-salt. It is 
a soft soapy mass, soluble in ether. 

Baryta-salt . — Obtained from the potash-salt by double decomposi¬ 
tion. It crystallises in tufts, which at 100° become green and gummy. 
It contains 18*72 p. c. baryta, and 81*28 p. c. acid. 

Lead-salt. — Obtained from the soda-salt and neutral acetate of lead 
by double decomposition. Green gummy tufts, which melt at 60°, and 
do not solidify in the crystalline form on cooling. It contains 25*18 
p. c. oxide of lead, and 74*87 p. c. acid. On being drenched with 
ether, it is resolved into an acid salt which dissolves, and a residue of 
basic salt, the latter containing, at 100°, 64*88 p. c. oxide of lead 
and 35*12 acid. 

The acid is easily soluble in alcohol and ether. 


Primary Nucleus C S2 H 32 . 

Cetylene. 

C 32 H 32 . 

Dumas & Peligot. Ann. Chim. Phys. 62, 8 ; Pogg. 36, 139 ; J. pr> 
Chem. 9, 285. 

Berthelot. Compt. rend. 44, 1350 ; N. Ann. Chim. Phys. 51, 81; 
Chim. organ. 1 , 121 ; Ann. Pharm. 104, 184 ; J. pr . Chem. 72, 106 ; 
Chem. Centr. 1857, 573. 

Cet&ne. Cetylen. Aethalen. (See vii, 155.) 
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Formation .— 1 . From ethal by the action of phosphoric acid 
(Dumas & Peligot). — 2. Chloride of cetyl, on continued boiling, gives 
up hydrochloric acid, and is converted into cetylene (Tuttscheff). — 
3. By the action of pentachloride of phosphorus on ethal, chloride of 
cetyl and cetylphosphoric acid being formed at the same time 
(Tuttscheff). — 4. By the dry distillation of spermaceti-fat (Smith). — 
5. One of the oils resulting from the dry distillation of stearic acid is prohaby 
cetylene (Redtenbacher). 

Preparation . Ethal is distilled once or twice with pounded com¬ 
mercial glacial phosphoric acid, and the distillate is redistilled with 
anhydrous phosphoric acid (Dumas & Peligot). The distillate collected 
from the rapid distillation of spermaceti forms, with potash-ley, a soap from the 
aqueous solution of which ether extracts cetylene (Smith). 

Properties . Colourless, non-solidifiable oil, which makes grease- 
stains on paper. Boils at 275° (274°, Tuttscheff) without decomposi¬ 
tion. Neutral, tasteless. Vapour-density = 8*007 (Dumas & Peligot). 
Sp. gr. 0*7893 at 15*2°, the sp. gr. of water at 4° being taken as 
unity (Mendelejef). ( Gompt . rend . 51, 97 ; Eopp's JahresK 1860, 7.) 

Dnmas & Peligot. Smith. 

82 CL.... 192 ........ 85*71 . 84*9S 84*40 

82 H .. 32 .. 14*29 14*20 14*12 

. 99*18 . 98*52 


Yolumes. density. 

C-vapour..... . 32 . 13*312 

~ . 32 . 2*218 

Cetylene-yapour . 2 15 530 

1 . 7*765 

Cetylene burns with a pure white flame (Dumas & Peligot). It 
combines at ordinary temperatures and at 100° with hydrochloric and 
hydrobromic acids. When cetylene is heated to 100° with a large 
excess of a cold-saturated aqueous solution of hydrochloric acid in a 
sealed tube for 100 hours, about the half of the cetylene is converted 
into chloride of cetyl (or an isomeric compound, as shown at least in 
the case of the amyl series 1 Kr.); nevertheless, it does not appear 
that there is any excess of cetylene to he separated (Bertheiot). 

Cetylene is insoluble in water, hut dissolves easily in alcohol and 
in ether (Dumas & Peligot). 


Cetylic Ether. 

C 32 H 33 G = C S2 H 32 ,HG. 

More correctly = C 32 H 33 0,0 32 H S3 G. 

Frtdait. Ann. Pharm . 83, 22. 


Oxide of Cetyl. 
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Iodide of cetyl is heated to 110° with sodium-ethal till it is decom¬ 
posed, with separation of iodide of sodium; the product is dissolved in 
ether; the iodide of sodium separated by boiling with water; and the 
product is finally purified by repeated crystallisation from boiling 
alcohol, washing, and melting the crystals in water. — 'When ethal is 
heated with oil of vitriol the mixture contains, according to Heintz, cetyl-ether and 
cetyl-aldehyde. See page 345. 

Beautiful shining laminae, melting at 55°, and solidifying to a 
radiating mass at 53*5°. At 150° it turns brown, gives off a faint, 
fatty odour, and a small quantity of brown distillate, the remainder 
passing over unchanged at about 300°. 

It is decomposed by oil of vitriol, but is not changed by boiling 
hydrochloric or nitric acids. 


Fridam 
mean. 

32 0.192 82-40 .. 82 02 

33 H. 33 1417 . 14*24 

O. 8 3*43 ........ 3*74 




233 .. 100*00 . 100*00 


Ethal. 


C^R^O 2 = C 32 R 32 ,R 2 0 2 . 


Chevkeul. Ann. Chim . Phys. 7, 157 .—Recherches sur le corps gras , 161 
and 239. 

Lecaot & Bussr. J. Pharm . 12 , 625; Mag. Pharm. 17, 150; Ann. 
Chim. Phys. 34, 57. 

Dumas & Pelig-ot. Ann. Chim. Phys. 62, 5; J.pr Chem. 9, 285. 

Dumas & Stass. Ann. Chim. Phys . 73, 113; Ann. Pharm. 35,139. 

L. Smith. Ann. Pharm. 42, 241; N. Ann. Chim . Phys. 6 , 40. 
Stenhouse. Phil. Mag. J 20, 271; Mem. Chem. Soc. 1, 43; J. pr. 
Chem. 27, 253- 

Fjeudau. Ann . Pharm. 83, 1; abstr. J. pr. Chem. 57, 457; JSf. Anil. 

CMm. Phys. 36, 365. Preliminary notice: Ann. Pharm. 80, 117. 

W. Heintz. Also as a survey of the whole of Reintz’s researches 
on the fats. — 1. Melting point of Stearin: Berl. Akacl. Per. 1849, 
222; J.pr. Chem. 48,382; Pharm. Centr. 1850, 188; Inst. 1849, 
390; Lieb. Kopp's Jahresb. 1849, 342. — 2 . Mutton-fat, Spermaceti, 
Human fat; Pogg. 84, 221 and 238; J . pr. Chem. 53, 443; Ann. 
Pharm . 80, 293; Pharm. Centr. 1851, 645; Inst. 1852, 63; Lieb. 
Kopp’s Jahresb. 1851, 446. — 3. Spermaceti: Pogg. 87, 21 and 
267; J.yir. Chem. 57, 30; Pharm. Centr. 1852, 583; Chem. Gaz . 1852, 
321; JSf. Ann . CMm. Phys. 37, 361; Lieb. Rapp's Jahresb. 1852, 503. 
—4. Mutton-fat. Mixed nature of Margaric acid: Pogg. 87, 553; 
J.pr. Chem. 57, 300; Ann. Pharm. 84, 297; Pharm. Centr. 1852, 777. 
Ghem. Gaz . 1853,41; Lieb. Kopp's Jahresb. 1852 , 515.—5. Beef-suet: 
Pogg. 89, 579; Ann. Pharm. 88 , 295; Lieb. Kopp’s Jahresb . 1853, 
445 .,— 6 . Butter: Pogg . 90, 137; Ann. Pharm . 88 , 300; J.pr. 
Chem . 60, 301; Chem. Gaz . 1853, 441 ; JSf. J* Pharm. 25, 71; Lieb. 
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Popp's Jahresb. 1853, 447. — 7. Spermaceti: Pogg. 92,429 and 588; 
Arm . Pharm. 92, 291; J.pr, Chem . 62, 349 and 482 ; 63, 162 ; Pharm , 
Centr. 1854, 585 ; Phil. ilioy. (4) 9, 74; Inst. 1854, 405 ; Lieb. Popp’s 
Jahresb . 1854, 456. — 8. Melting-point of Stearin: Peg#. 93, 431 ; 
Ann. Pharm. 92,300 ; J. pr. Cliem. 63, 168; Pharm. Centr. 1854, 
777; Inst. 1855, 116 ; Chem. Gaz. 1854, 461; Lieb. Popp's Jahresb. 

1854, 447. — 9. Action of Nitric acid on Stearin: Pogg. 93, 443; 
Ann. Pharm. 92, 290; J pr. Chem. 64, 56 ; Lieb. Popp's Jahresb. 1854, 
446. — Heintz & Hetzer against Collet. Olive oil: J.pr. Chem. 
64, 111; Lieb. Popp's Jahresb. 1854, 461.—11. Action of Potash- 
lime on Ethal: Pogg. 93, 519 ; Ann. Pharm. 92, 299; J.pr. Chem. 63, 
364; Pharm. Centr. 1854,907; Lieb. Popp's Jahresb. 1854, 460.— 
12. Ag'ainst Scharling: Ann. Pharm. 97, 271; Lieb. Popp's Jahresb. 

1855, 616. —13. Distillation of Stearin : Pogg. 94, 272 ; J. pr. Chem. 
64, 413; Pharm. Centr. 1855, 174; Inst . 1855,235 ; Lieb. Popp's 
Jahresb. 1855, 514. —14. Distillation of Stearate of Lime: Pogg. 96, 
65 ; J. pr. Chem. 66, 121; Pharm. Centr. 1855, 591 ; Inst. 1855, 432 ; 
Lieb. Popp's Jahresb. 1855, 516. — 15. Olive oil: J. pr. Chem. 70, 366 ; 
Pharm. Centr. 1857, 735 ; Popp's Jahresb. 1857, 353. —16. Com¬ 
binations of Cetyl; Artificial Margaric acid: Pogg. 102, 257; 
J.pr. Chem. 72,173; Chem. Centr. 1857, 684 ; Popp's Jahresb. 1857, 
355 and 445. —Summary of 1 to 14: J. pr. Chem. 66, 1. 

Becker. Ann. Pharm . 102, 209; J. pr. Chem. 72, 126 ; Chem. Centr. 

1857, 486; JV. Ann. Chim. Phys. 52, 340; Popp's Jahresb. 1857, 
355. 

Berthelot. Compt. rend. 44, 1350 ; P. Ann. Chim. Phys. 51, 81; JSF. J. 
Pharm. 32, 90; J. p>r. Chem. 72, 106 ; Ann. Pharm. 104, 184; Chem. 
Centr. 1857, 573 ; Popp's Jahresb. 1857, 425.— Compt. rend. 47, 262; 
P. Ann. Chim. Phys. 56, 51; Ann. Pharm. 112, 356; Popp's Jahresb. 

1858, 417. 

Tuttscheff. Zeitschr. Chem. Pharm. 4, 59; Popp's Jahresb. 1860, 405. 

CetyMcohol. — First described by Chevreul in 1818. Occurs in 
spermaceti, combined with different fatty acids in the form of an 
ether. 

Preparation. 1. Spermaceti is saponified as described at page 45, 
vol. xv, with alcoholic potash, and the fatty acids are separated as 
baryta-salts, in tbe manner there described, from the ethal, which 
remains dissolved in ether. The ether is distilled off from the ethereal 
solution of the ethal; the residue is boiled for some time with dilute 
hydrochloric acid, to remove any baryta that may remain, then dis¬ 
solved in w T arm alcohol; and the ethal which crystallises out on con¬ 
centrating and cooling the liquid is purified by repeated pressure 
and recrystallisation from alcohol. Small portions of spermaceti which 
have escaped saponification separate on gradual cooling from the 
alcoholic solution, if not too concentrated, so ihat the ethal-solution can 
be poured off from them, and that which then crystallises out may be 
brought to the melting point of 49° to 49*5° (Heintz). Or the ethal 
which first separates may he boiled with additional alcoholic potash to 
ensure the decomposition of the whole of the spermaceti (Heintz, 
Becker). — 2. Spermaceti is melted with half its weight of hydrate of 
\ the temperature not being allowed to rise above 110° to 120° ; 

\ is treated with boiling aqueous hydrochloric acid; the floating 
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oily mixture of fatty acids and ethal is again melted with potash ; the 
whole is suspended in hot water, and precipitated by chloride of calcium, 
and the precipitate is collected and dried. The ethal is separated from 
the lime-soap by hot alcohol or ether, as in 1 (Dumas and Peligot, Smith). 
Fridau uses, instead of the solid hydrate, a solution of potash, strong enough to 
solidify when cold. ChevreuI saponifies with strong aqueous potash-ley, in which 
case, however, the mixture must be heated for several days. The ethal has still to 
be purified by distillation (Dumas & Peligot). 

The ethal obtained in this manner is not the pure compound C^H^O 2 , 
but contains in addition to this, which is its chief constituent, small 
quantities of stethal, C^H^O 2 , methal (p. 209), and lethal (xv. 43) 
alcohols which are far from having been completely isolated and obtained, 
in a state of purity. Their presence is manifested by the behaviour of 
the ethal with hydrate of potash, as described at page 346. If the 
ethal is reerystallised several times from alcohol until its melting 
point is brought to 49°, a portion of the ethal, together with the 
whole or nearly the whole of the methal and lethal, remains in the 
mother-liquor, while the portion which crystallises out contains the 
stethal together with ethal (Heintz). 

Properties . Ethal, when melted and gradually cooled, crystallises 
in shining laminae; from a hot alcoholic solution it separates in small 
spangles, which glitter less than those of spermaceti. Colourless, 
translucent. Melts above 48° (ChevreuI), at 48*3° (Stenhouse), at 49*5° 
(Heintz), and solidifies at 48°. It evaporates even when spermaceti is 
boiled with potash-ley, so that a funnel held over the mass becomes 
covered with it; it likewise evaporates completely when heated in an 
open dish (ChevreuI), and passes over quite undecomposed on repeated 
distillation (Bussy & Lecanu). — Boiling point about 400° (Dumas & 
Peligot). Without taste or smell; neutral. — For its specific heat, the 
latent heat of its vapour, and latent heat when melted, see Favre & Sdbermann. (N. 
Ann. Chim. JPhys. 37, 461.) 


ChevreuI. Dumas & Stenhouse. Heintz. 
Peligot. 

32 C . 192 .... 79-34 .... 78*68 .... 78-10 .... 78*22 .... 79*27 

34 H . 34 .... 14*05 .... 13*95 .... 14*24 .... 18*96 .... 14*06 

2 O . 16 .... 6*61 .... 7*37 .... 7*66 ... 7*82 .... 6*67 


OTSW . 242 .... 100*00 .... 100*00 .... 100 00 .... 100*00 .... 100*00 


It must he regarded as an alcohol (vii. 191). 


Decompositions. 1, When the vapour of ethal is passed through a 
red-hot tube, gaseous and liquid hydrocarbons are formed, containing 
equal numbers of atoms of hydrogen and carbon; among them 
propylene C 6 H 6 occurs in large quantity (Cahours, Compt. rend. 32, 142). 
— 2. When heated in the air, it burns like wax (ChevreuI). — 3. By re¬ 
peated distillation with anhydrous phosphoric acid , it is converted into 
cetylene (p. 341) (Dumas & Peligot). — 4. When hydrochloric acid is 
passed through melted ethal, or through its solution in absolute 
alcohol, the melting point is but little altered, and no chloride of cetyl 
i$' produced (Heintz).—5* When ethal is boiled with 100 parts of 
nitric acid of sp. gr. 1*28, a large quantity of nitrous acid is given off, 
and by repeated cohobation, till the residue becomes soluble in the 
distillate, a crystaHisable acid body is formed, which does not precipi- 
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ta' e lime-water (Chevreul). — 6. Ethal heated with bichromate of potash 
and dilute sulphuric acid yields cetylic aldehyde (Fridau). 

7* It is not altered by cold oil of vitriol , but, on being heated with 
it, is converted into cetylsulphuric acid. It is carbonised by distilla¬ 
tion with oil of vitriol (Dumas & Peligot). 

Ethal mixed with 10 parts of oil of vitriol at 18° assumes in two 
hours a pale reddish-yellow colour, and gives off a little sulphurous 
acid; at 100° it changes to a full brown-red, gives off much sul¬ 
phurous acid, and is then but sparingly soluble, with diminished 
colour, in the acid; above 100° it is blackened without being dis¬ 
solved, and appears to give off hydrosulphuric acid (Chevreul). With 
melted ethal, even cold sulphuric acid produces cetylene-sulphuric acid, 
but when ethal is heated in a water-bath, out of contact of air with 
half its weight of oil of vitriol, sulphurous acid is given off, and 
a dark brown mass is formed, containing scarcely any cetylene-sulphuric 
acid, but a body which is insoluble in alcohol, and solidifies on cooling. 
After being crystallised eight times from ether, with the help of 
animal chaicoal, it melts at 53*4°, but the melting point is still not 
quite constant. It contains, on the average, 81*40 p. c. C., 13*84 H., 
and 4*76 O., so that it is probably a mixture of cetylic ether and cetylic 
aldehyde, like that which is formed in the preparation of cyanide 
cetyl and of artificial margaric acid (Heintz). The same mixture a is 
formed when ethal is heated with excess of common salt and a 
quantity of oil of vitriol not sufficient to decompose the whole, and 
may be extracted from the mass by boiling ether. After 13 crystal¬ 
lisations from ether-alcohol, its melting point is raised from 47*9° 
to 55*7°. The substance melting at 53° contains 81*24 0., 13.75 H., 
and 5*01 O. (Heintz). 

8. By iodine and phosphorus , ethal is converted into iodide of cetyl; 
by bromine and phosphorus , into bromide of cetyl. 

9. With pentachloride of phosphorus ethal becomes heated, gives off 
a large quantity of hydrochloric gas, and forms chlorophosphoric acid 
and chloride of cetyl (Dumas & Peligot) together with cetylene and 
cetyl-phosphoric acid, which is left in the residue (Tuttscheff). 

10. Ethal heated with 5 or 6 parts of potash-lime to 210° or 220° 
gives off hydrogen, and forms palmrtate of potash (Dumas and Stas), 

(PHW 2 + ICO,HO » C^H^KO 4 + 4H. 

The evolution of hydrogen does not become rapid till the mixture is 
heated to between 263° and 275°; the resulting acid is a mixture con¬ 
taining a considerable quantity of palmitic acid, together with stearic, 
myristic, and laurie acids. The last three acids are formed from 
stethal, methal, and lethal—compounds which cannot themselves be 
separated from ethal—in the same way as palmitic acid is formed from 
ethal properly so called (Heintz). Scharling {Ann, Pharm . 96, 236) 
likewise found butyric acid in the residue obtained after heating ethal 
with potash-lime; but according to Heintz, this acid is present only 
when the air has had access to the mixture. 

11. Potassium or sodium disengages hydrogen from melted ethal, 
and forms potassium-ethal or sodium-ethal, compounds in which 1 at. 
hydrogen is displaced by 1 at. metal; they are decomposed by 

of dilute hydrochloric acid, into chloride of sodium and 
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ethal (Lowig, Pogg. 43, 622), (Fridau). Sodium-ethal obtained at 
110° is solid, yellowish-grey, and melts partially at 100°, completely 
at 110°. It is not altered by boiling water (Fridau). 

12. By the action of sulphide of carbon and hydrate of potash , ethal 
is converted into cetylxanthate of potash (Provostaye & Desams). 

13. From the organic acids and ethal the cetylic ethers are formed, 
with elimination of water. Those containing acetic, butyric, benzoic, 
and stearic acids are formed by heating these acids with ethal to 200° 
(Berthelot). Ethal heated with succinic acid yields succinate of cetyl, 
but no corresponding compound is obtained by heating ethal with 
oxalic acid (Tuttscheff). Acetate of cetyl is formed by the aid of 
sulphuric or hydrochloric acids in a mixture of ethal and acetic acid; 
benzoate of ethal is formed from ethal and chloride of benzoyl (Becker), 
When ethal is heated to 100° for 9 hours with an equivalent quantity of acetic acid, 
38 7 p. e. of the ethal enters into combination ; if for 40 hours. 63*7 p. c. ; while i£> 
instead of ethal, common alcohol is used, from 41*2 to 59*8 p c. of it is converted 
into ethylie acetate (Berthelot & Pean de St. Chiles, Compt. rend 55, 43). 

14. Ethal combined with sodium is attacked by chloroform and by 
chloride of ethylene (oil of olefiant gas, viii, 376), (Tuttscheff); by 
hydriodate of aniline at 120°, it is decomposed into chloride of sodium 
and crystals which melt less easily than ethal, but dissolve more 
freely in alcohol; heated with iodide of cetyl , it yields cetylic ether 
(Fridau). 

Combinations . Ethal is not soluble in water , and is not altered 
by boiling with water (Chevreul). 

It forms a crystallisable compound with bichloride of tin (Lewy, 
Compt . rend. 21, 371). 

Ethal dissolves in all proportions in alcohol of sp. gr. 0*812 at 54°, 
and crystallises in part on cooling. — It dissolves freely in ether* — It 
mixes with fatty acids . 60 parts of a mixture of margaric and oleic 
acids, melting at 45°, yield, on addition of 40 parts ethal, a mixture 
melting at 43° to 44° (Chevreul). 


Appendix to Ethal . 

Cetin or Spermaceti-fat. 

Spermaceti is found in peculiar cavities in the head of Pkyseter 
macrocephalus , Ph. Tursio and others, and of JDelphinus edentulm , 
being kept in solution hi the sperm-oil by the heat of the animars 
body, and crystallising out after death. It is freed as much as possible 
from oil by filtration and by treatment with potash-ley, and then 
melted. The fused and solidified mass, constituting the spermaceti of 
commerce, is white, scaly, brittle, soft to the touch, of sp. gr. 0*943 at 
15° (0*843 at 50°, 0*824 at 81°, 0*813 at 94°, the sp* gr. of water at 
15° being taken at 1), (Saussure); melting point from 38° to 47° ; 
nearly tasteless, inodorous, and neutral. 

Spermaceti is also found in small quantity in the blubber of the 
Balaena rosirata (Scharling, J. pr . Chem, 43, 257), and, with but 
slightly different properties, in the oil of Ddphinus globiceps (Chevreul). 
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When spermaceti is freed from adhering sperm-oil by means of 
cold alcohol, and the residue repeatedly crystallised from hot alcohol, 
the spermaceti-fat or cetin of Chevreul is obtained. This may be 
still further purified by crystallisation from boiling ether (Heintz, 
Hofstadter). 

Properties of Cetin . Soft white laminae having a pearly lustre 
melts at 49° (Chevreul), 53*5° (Heintz), 54*5° (Hofstadter), and solidi¬ 
fies at 48*4° to 49*4° (Stenhouse), 50*5 (Hofstadter), to a compact 
radiate mass a . If not exposed to the air, it evaporates without de¬ 
composition "at a temperature near 360° (see below). —Inodorous; 
neutral (Chevreul). Cetin crystallised from dolphin oil, and purified 
by alcohol, solidifies partly at 45°, wholly at 43*5° (Chevreul). 


Cbevreul. Smith. Stenhouse. Heintz. 

64 C . 384 .... 80-00 .... 80*0 .... (79*71 .... 78*66 .... 80*03 

64 H . 64 .... 13*33 .... 13*8 .... 13 30 .... 13*21 .... 13 25 

4 0 . 32 .... 6*67 .... 7*2 .... 6*99 . 8*13 .... 6’72 


C^H^O 4 ... 480 .... 100*00 .... 100*0 .... 100 00 .... 100*00 .... 100*00 


Cetin is formed from palmitic acid and ethai, with elimination of water, and may¬ 
be separated into these compounds, with assumption of water (L. Smith) : it may 
therefore be regarded as pahnitate of cetyl. Spermaceti yields by saponification, 
besides palmitic acid, small quantities of stearic, myristic, and lauric acids, and, 
besides ethai, also stethal, niethal and lethal, which acids and alcohols are present in 
the form of compounds analogous to pahnitate of cetyl (Heintz). — The ethereal 
nature of spermaceti was first recognised by Chevreul, more exactly by Dumas & 
Peligot, the former of whom regarded the acids obtained by saponification of 
spermaceti as oleic and margaric acids. 

Decompositions . * 1. By dry distillation a distillate is obtained, which 
has a lower melting point (23*5° Chevreul, 23° Bussy & Lecanu), does 
not yield sebacic acid to water (whence it follows that cetin contains 
no oleic acid: Stenhouse ), and may be saponified by potash. From this 
soap-ley, ether extracts an oil, probably cetylene, and perhaps some 
undecomposed spermaceti; the soap contains palmitic acid (melting at 
55°) and one of the liquid acids derived from the sperm oil. Moreover, 
towards the end of the distillation, water, carbonic acid, carbonic 
oxide, and olefiant gas pass over, while charcoal remains. No ethai is 
formed in this decomposition (L. Smith). Bussy & Lecanu obtained 
also acetic acid and a yellow material resembling camphor, perhaps 
chrysene (xv. 1). — 2. Spermaceti burns with a bright flame like wax. 
— 3. It is decomposed by superheated steam at 160°, in the same 
manner as by strong bases (Seharling). 

4. When cetin is heated with nitric acid , nitrous fumes are slowly 
given off; but even after 3 or 4 days, some of the fat, having a 
rancid smell, still floats in the acid; in fact 10 days’ digestion, with 
addition of fresh acid, is required to dissolve it, and from 15 to 20 days 
to oxidise it completely (Smith). After 24 hours’ action of the acid, 
the cetin becomes soft, crystalline, and easily soluble in potash- 
ley; from the alkaline solution, mineral acids separate a solid and 
an oily acid (Radcliff, Ann. Pkarm. 43, 349). By this oxidation there 
are formed: a. Oenantkylic acid (xii, 451), as a volatile oil floating in 
the distillate (Radcliff, Arppe).—b. Succinic acid (Chevreul), confirmed 
byR&ddiff and Arppe. — c. According to Smith, adipic add , which was 
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not found either by Radcliff or by Arppe, and is regarded by the latter, 
not as a distinct compound, but as a mixture of succinic acid with more 
easily fusible acids. — A. Pimelic acid (xii, 463), according to Radcliff. 
Arppe formerly also doubted whether this was a distinct acid {Ann. Pharm. 115, 
143), but afterwards {Ann. Pharm. 124, 98), lie acknowledged it to be so. Arppe 
(Ann. Pharm. 120, 292 ; 124, 98), by boiling spermaceti in a retort for 
10 hours with 2 parts nitric acid of sp. gr. 1*25, pouring back the 
distillate, removing the acid solution, pouring on fresh acid, and con¬ 
tinuing this treatment for 8 or 10 days, obtained, besides volatile 
oenanthylic acid, a non-volatile oil, which solidified with difficulty in the 
cold, and an acid solution from which he separated succinic, suberic, 
pimelic (see on this, Arppe’s more recent statement ; Ann. Pharm. 124, 98), and 
sebacic acids. See also below, the decomposition of oleic acid by nitric acid. 

5. Cetin digested with 10 parts oil of vitriol dissolves in a few 
hours to a thick yellow liquid, which on standing separates into two 
layers, and when heated gives off sulphurous acid, perhaps also hydro- 
sulphuric acid, and chars (Chevreul). — 6. Cetin is saponified by aqueous 
solution of potash much less quickly than tallow, but more quickly by 
alcoholic potash, or by the fused hydrate, yielding the product above 
described (p. 348). If it be too strongly heated with hydrate of 
potash, the hydrogen required for the formation of ethal is given off 
(Gerhardt, Precis , 1, 131) : 

C^BW + 2(RO,HO) = 2C 32 H 31 K0 4 + 4H. 

Cetin from dolphin-oil saponifies more readily, yielding more fatty 
acid and less ethal than the ordinary variety (Chevreul). — Respecting 
the adulterations of spermaceti and their detection, see Chateau (Mulh. Soc. Bull. 
32, 415). 

Cetin is not soluble in liquid carbonic acid (Gore). — It dissolves in 
6*33 parts of boiling alcohol of sp. gr. 0*791, in 40 parts alcohol of sp. 
gr. 0*821 (according to a later account in 33 parts of sp. gr. 0*834), and 
the greater part crystallising out on cooling (Chevreul). It dissolves 
completely in cold ether , and so copiously in hot ether that the solution 
becomes solid in cooling. It is soluble in warm wood-spirit , and in oils 
both fixed and volatile. 


Cetylic Aldehyde. 

C 32 H 32 0 2 = C S2 II 32 ,0 2 . 


Frioau. Ann. Pharm . 83, 23. 

Palmitic aldehyde. 

A mixture of ethal and bichromate of potash is heated with dilute 
sulphuric acid till the ethal melts, and the mass blackens with brisk 
effervescence. As soon as the action ceases, the mass is again warmed, 
then boiled repeatedly with water; and the undissolved fatty substance 
is purified by repeated crystallisation from weak and strong alcohol, 
ether, ether-alcohol, and at last from boiling alcohol. The crystals are 
boiled with water, then melted and filtered through cotton-wool. 
At a higher temperature, or with concentrated sulphuric acid, a dark-coloured resin 
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is obtained, which is not easily purified. The yield is very small. When etlial is 
heated with oil of vitriol, a mixture of cetylic aldehyde and cetylic ether is obtained 
(Heintz). See page 346. 

Pine colourless crystals. Melts at 52°, and solidifies at 50° to a 
radiate mass. Turns brown at 160°. Very slightly volatile. 
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Cetylic aldehyde does not combine with ammonia with aniline , or 
with the bisulphites of the -alkalis (Limpricht, Ann. Pharm. 94, 246). 


Palmitic Acid. 

C33jpiQ4 = C 52 H 32 3 0 4 . 

Chevreul. Recherches sur les corps gras , 59. 

Dumas & Strass. Ann . Chim. Phys. 73,113 ; Ann . Pharm. 35, 139. 
Varrentrapp. Ann. Pharm. 35, 209. 

Fremy. Ann. Pharm. 36, 44. 

Stenhouse. Ann. Pharm. 36, 50; Phil. Mag. J. 18, 186. 

L. Smith. Ann. Pharm. 42, 241; N. Ann. Chim . Phys. 6, 40. 

B. Sthamer (& Meyer). Ann. Pharm. 43, 335. 

H. Schwartz. Ann. Pharm. 60, 69. 

Heintz. In the places above referred to (pp. 343, 344). 

V. Boeck. J.pr. Chem. 49, 295; Pharm. Centr. 1850, 555; Chem. Gaz. 

1850, 309 ; Lieb. Kopp’s Jahresb . 1850, 404. 

Berthelot. 1. Glycerides: Compt . rend. 36, 27; N. J. Pharm. 23, 410; 
J.pr. Chem . 58, 412; Compt. rend. 37, 398 ; N. J. Pharm. 24, 259 ; 
J. pr. Chem. 60, 193; Ann . Pharm. 88, 304; Chem. Soc. Qu. J '. 
6, 280 ; in detail, AT. Ann. Chim. Phys. 41, 216 ; abstr. J. pr. Chem. 
62, 451. — 2. Formation of Ethers: Compt. rend. 37, 885; J.pr. 
Chem. 61, 156; Ann. Pharm . 88, 312 ; Pharm . Centr. 1854, 43 ; in 
detail, N. Ann. Chim. Phys. 41, 432. — 3. Mannitanides : Compt . 
rend. 41, 452 ; J. pr. Chem. 67, 235 ; in detail, N. Ann. Chim. Phys. 
47, 297. 

Maskelyne. Chem. Soc. Qu. J. 8,1; J.pr. Chem. 65, 287; Pharm. Centr. 
1855, 417. 

History. (See vii. 237—239.) Chevreul in 1820 distinguished the 
solid acids resulting from the saponification of fats as margaric acid 
and margarous , afterwards stearic acid , the former melting at 60°, the 
latter at 75°, and solidifying at 70°. He did not consider the 
difference between the two acids to be fully established, hut suggested 
that margaric acid might be a mixture of stearic acid with another 
acid more easily fusible and richer in oxygen. According to Chevreul, 
adds with irregular melting-point were often associated with margaric 
acid, to which the formula C 34 H 34 0 4 was then assigned; on the other 
hand, palmitic acid, and many mixtures of palmitic or stearic acid with 
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other acids, received peculiar names. Heintz, in 1852 and afterwards, 
showed that; 

1. All the acids obtained in the saponification of fats contain a 
number of carbon-atoms divisible by 4 without remainder. 

2. The margaric acid of most chemists is separable into palmitic 
and stearic acids. 

3. Fatty acids may be mixtures and not definite compounds, even 
though neither their composition nor their melting point can be altered 
by recrystallisation. 

4. Such mixtures may, however, be separated by partial precipita¬ 
tion (xvi. 210). 

5. They differ from pure acids as regards their melting-point and 
their mode of solidifying. 

Heintz has, moreover, the merit of having determined with accu¬ 
racy the melting-point, composition, and many other properties of the 
fatty acids, and also of having drawn up the tables hereafter to be 
given of mixtures of fatty acids of known composition. From 
these, and the investigations of other chemists subsequently pub¬ 
lished, it appears that the nature of the bodies described as mar¬ 
garic acid is probably as follows:— 

ct. Margaric add of Chevreul. This, according to Heintz, is to be 
regarded as a mixture of about 90 p. c. palmitic acid and 10 p. c. stearic 
acid, which is probable from the circumstance that it crystallises in 
needles on cooling. Of similar nature are doubtless the margaric 
acid of Yarrentrapp (Ann. Pharm. 35, 84), obtained from human fat; 
that from goose-fat by Gottlieb (Ann. Pharm. 57, 36); from shea- 
butter by Thomson & Wood (J. pr. Chem . 47, 237), and many others. 

h. Margaric acid of Bromeis. The acid obtained by oxidation of 
stearic acid is undecomposed stearic acid, which owes its lower 
melting-point to association with volatile acids (See Stearic add. Decomposi¬ 
tion by Nitric acid.) — Respecting the margaric acid which Bromeis (Ann. Pharm. 35, 
93) obtained from impure oleic acid by the action of nitric acid, see Oleic acid. 

c. Margaric acid of Redtenbacher and Yarrentrapp. That of Red- 
tenbacher is obtained by the dry distillation of stearic acid, when, 
according to Heintz, most of the stearic acid passes over unchanged. 
That of Yarrentrapp (Ann. Pharm. 35, 65), obtained by the dry distil¬ 
lation of beef-suet, hog’s lard, olive-oil, or crude oleic acid, doubtless 
varies in composition according to the kind of fat employed; never¬ 
theless, in those cases where 35 p. c. margaric acid were obtained by 
the rapid distillation of olive-oil or of crude oleic acid (Ann. Pharm . 
45, 127), it appears certain that a decomposition of the oleic acid mtist 
have taken place, attended with formation of palmitic acid (Kr.). 

d. Anderson’s Margaric acid (Ann. Pharm. 63, 376) is obtained, 
together with hydrosulphuric acid, odmyl, and other products, by the 
dry distillation of almond-oil with sulphur (v.*250). It contains, on 
the average, 75*34 p. c. C., 12*58 H.; in the silver-salt, 28*62 p. c. 
silver; in the ethylic ether, 76*33 p. c. 0., 12*73 H., and 10*97 O. It 
appears to be palmitic acid formed by the decomposition of oleic 
add (Kr.). 
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e. Margaric acid of Poleck, Lewy, and others, obtained by the dry 
distillation or saponification of wax. It is doubtless palmitic acid 
more or less pure. (See Cerotic acid C 54 H 54 0 4 and Myric'm C 60 .) 

Occurrence of Palmitic acid . This acid is universally distributed in 
the fats of the animal and vegetable kingdoms, a. Combined with 
glycerin, abundantly in palm-oil (Fremy); in the Chinese tallow of 
Stillingia sebifera (Maskelyne) ; in Japanese wax (Sthanier); in the wax 
of Myrica cerifera (Moore). — b. Combined with ethal in spermaceti 
(L. Smith). — c. In the melissin of bees’ wax, combined with melis- 
sylic alcohol, as pahnitate of melissyl, C^H^OjC^H^O 3 (Brodie, Ann . 
Pharm . 71, 144). — In changed fats, partly in the free state, especially 
in palm-oil. 

Grain fusel-oil (i.e., the greasy oil which, in the manufacture of 
brandy, remains upon the woollen cloth through which the brandy is 
filtered as it runs from the condenser) consists for the most part of 
margaric acid (melting point, 60° ; the aoid contains 74 8 C , 12 5 H.; the lead- 
salt, 54-2 C., 8 8 H., and 30 1 PbO.) (Kolbe, Ann. Pharm . 41, 53). In the 
fusel-oil of barley-brandy an acid occurs which resembles palmitic 
acid, has the same melting point, and contains 74*96 p. c. C., and 
1|*47 H.; the same fusel-oil appears to contain the ethylic ether 
or this acid (Glassford, Ann . Pharm . 54, 108). In both cases palmitic 
acid was doubtless present; Mulder (Lieb. Kojip’s Jahresb . 1858, 302) 
afterwards found it also in rum fusel-oil. 

Chevreul’s margaric acid is formed in large quantities in the saponi¬ 
fication of spermaceti of human, jaguar, and goose fats, and of 
dolphin and train oils; it is produced in smaller quantity, together 
with much stearic acid, by the saponification of butter, hog’s lard, and 
beef and mutton suet. 

Formation. 1. By the decomposition of palmitin, spermaceti, or 
melissin. — 2. By heating ethal with potash-liine (Dumas & Stass) 
p. 346. — 3. On melting oleic acid with excess of potash-hydrate, 
palmitic and acetic acids are .produced (Varrentrapp): 

C 3 6 fi34 0 4 + 2(E!0,HO) = C^H^EO 4 + C 4 H 3 K0 4 + 2H. 

Elaidic acid behaves in the same manner (H. Meyer). 

A similar formation of palmitic acid from oleic acid may take place 
under the following circumstances. 

a. When fats or fatty substances lie for a long time in moist earth; 
and generally when fatty bodies are long preserved in moist places, 
without exposure to the air, they become harder, and resemble stearin 
in appearance and composition, as would be the case either on the dis¬ 
appearance of their olein, or on the conversion of the olein into 
palmitin, stearin or the corresponding acids. See Corpse-fat (below). The 
following observations seem also to belong to this place. Mutton 
suet is softer and yields oleic acid more readily in the fresh state than 
when old. Melted tallow, which had been kept for 10 years, with im¬ 
perfect access of air, in a soap-factory, had become hard, very brittle, 
and friable. Washers soaked in tallow, used in the connections of 
water-pipes, had become hard after long use; the tallow obtained 
from them melted at 50°. A piece of tallow from a miner’s lamp, 
which had lain in the mine for many years, was white, light, brittle, 
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and easily powdered, it had a &p. gr. of 0724, melted at 59°, and con¬ 
tained on the average 76*02 p. c. (1, 12*57 II., and 11*41 0., nearly 
corresponding to the composition of stearin (or palmitin, Kr.), which 
it resembles in its other properties. By saponification and decomposi¬ 
tion of the soap, it yielded an acid melting at 60°. A second piece 
of tallow, from a similar source, but perhaps still older, contained 
18 p. c. of a fat resembling stearin, and 82 p. c. of a lime-soap, the 
acid of which melted at 58° (Beetz, Pogq. 59, 111; Ann. Pharm. 47, 
225; Phil. Mag. J . 28, 505 ; Mem . Chem. Soc . Loud . 1, 283). 

h. When castor-oil is distilled with an excess of alkali, there 
remains in the residue, together with sebacic acid, an oily acid from 
which a large quantity of a solid fatty acid separates on standing. 
This fatty acid, after purification, melts at 62°, and contains 75*05 p. c. 
0., 12*65 EL; the ethyl-compound, which solidifies at 29*5°, contains 
75-91 p. c. 0., and 12*70 H. (Bouis, N. Ann. Chhn. Phjs. 44, 110). 
Bouis regards this substance as palmitic acid, the ethyl-compound 
of which, however, melts at 24*2°. 

Preparation . A. From Palm-oil. Palm-oil is saponified with caustic 
potash ; the soap thus obtained is decomposed; and the separated 
fatty acid is purified by crystallisation from alcohol (Frerny). Stenhouse 
dissolves the 6 or 8 times crystallised acid in caustic potash, and pre¬ 
cipitates it with an acid. Schwarz saponifies palm-oil with caustic 
potash, dissolves the soap in hot alcohol, allows the solution to cool, 
and purifies the crystalline nodules which separate, by repeated 
crystallisation from alcohol, with the help of animal charcoal. The 
crystals, when decomposed with hydrochloric acid, yield palmitic acid, 
which must again be crystallised from alcohol. 

B. From Japan wax. The wax is saponified by fusing it with half 
its weight of hydrate of potash, and the soap is dissolved in water 
and salted out. The soda-soap thus formed is dissolved in warm 
water and allowed to cool; it is then pressed, again dissolved in water, 
and the solution is heated to the boiling point, and decomposed with 
chloride of calcium. The lime-soap, after being washed and dried, 
is freed from unsaponified wax by means of ether, and decomposed by 
hydrochloric acid. The separated fatty acid is crystallised first from 
alcohol, afterwards from a mixtrne of alcohol and ether, and is lastly 
washed with cold alchol (Stliamer;. 

0. From Chinese wax. The wax is saponified with alcoholic potash; 
after addition of water, the alcohol is distilled off, and the soap is 
decomposed with sulphuric acid. The separated fatty acid is then 
strongly pressed, and the press-cake is moistened with alcohol and 
again pressed several times. The remaining mass is crystallised from 
hot alcohol, until it exhibits the melting point of palmitic acid 
(Maskelyne). » 

Eochleder (Ann. Pharm. 50, 228) obtains palmitic acid from coffee- 
beans by the following method:—The powdered beans are extracted 
with ether containing water, and the ether is evaporated; the remain¬ 
ing yellow bitter fat is freed from the various acids of coffee, and 
from caffeine by shaking it repeatedly with ^th its volume of 
water and drawing off the aqueous layer of liquid, and is afterwards 
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saponified with caustic potash. The soap is salted out, dissolved in 
water, and decomposed with dilute sulphuric acid; and the mixture of 
oleic and palmitic acids is converted into lead-salts by boiling the acids 
with carbonate of soda, dissolving the soda-soap in alcohol, and pre¬ 
cipitating with neutral acetate of lead. The lead-salts are boiled 
with alcohol, which dissolves them completely; but on cooling and 
partly evaporating the solution, the palmitate of lead separates in the 
form of a white powder, whilst the oleate remains in solution. The 
former is collected, washed with alcohol containing water, and decom¬ 
posed with hydro sulphuric acid under ether-alcohol. The palmitic 
acid remaining behind when the filtrate is evaporated, is obtained with 
a melting-point of 58*5° by five times repeated crystallisation 
(Rochleder). 

D. From Oleic acid . Oleic acid is saponified by a slight excess of 
hydrate of potash, with addition of a little water; a quantity of hydrate 
of potash equal to twice the weight of the oleic acid is then added, 
and the mixture is heated, with constant stirring, until the potash is 
melted, too great a heat being prevented by the occasional addition of 
a few drops of water, so that the mass may not blacken, but only assume 
a brown-yellow colour. As soon as the potash is melted, and hydrogen 
gas is evolved, the fire is removed, and the mass is thrown into not too 
large a quantity of water, when the soap which has been formed 
separates and floats on the surface. The soap is removed, dissolved 
several times in water and salted out, and afterwards decomposed 
with dilute hydrochloric acid; and the palmitic acid thus separated Is 
purified by crystallisation from alcohol (Yarrentrapp). 

E. From Ethal . Ethal, mixed with five or six parts of potash-lime, 
is heated to 210° — 220° (263°— 275°, according to Heintz), in a metal- 
bath for five or six hours, or so long as hydrogen is evolved; the 
residue is suspended in water; and an excess of hydrochloric acid is 
added thereto, whereby the palmitic acid is separated in white flocks. 
After allowing the mixture to boil, the acid is washed, then boiled for 
half an hour with excess of hydrate of baryta, and evaporated to 
dryness. The ethal remaining undecomposed is taken up by ether; 
the residue is decomposed by hot hydrochloric acid; and the separated 
acid Is washed and dissolved in ether to remove traces of undecom¬ 
posed baryta-salt (Dumas & Stass). The palmitic acid thus obtained 
requires still to be freed from stearic, myristic, and lauric acids, which 
are produced at the same time (Heintz). See p. 346 and below. The 
fatty acids obtained by saponifying fats, or by heating with potash- 
lime and decomposing the soaps (and freed from oleic acid by the 
method given at p. 46, vol. xv.) admit of separation into two distinct 
portions, inasmuch as when they are dissolved in hot alcohol, a mixture 
of the more difficultly fusible acids containing a high percentage of 
carbon, especially palmitic, stearic,-—and likewise arachidic acid, if 
present,—crystallises out on cooling; and by pressing the crystals, 
moistening with alcohol, and again pressing, may be obtained sepa¬ 
rately, while a smaller portion of these acids, together with the more 
easily fusible myristic and lauric acids, remains in solution. The acids 
remaining in solution are separated by methods already described (xv, 
45, and xvi. 200). 

When the fats contain no acids with a higher percentage of carbon 
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than palmitic acid, and more especially no stearic or arachidic acid, or 
only very small quantities thereof, they may he crystallised from 
alcohol, until the crystals melt at 62°, and are then to be examined as 
to their purity by the method given on page 210. In the contrary case, 
the whole of the acids are dissolved in such a quantity of alcohol, that 
nothing crystallises out on cooling; the solution is precipitated two or 
three times with a quantity of acetate of magnesia equal to about ^yth 
of the fatty acids; and the several successive precipitates are separated 
by filtering and pressing. These precipitates contain the whole of the 
stearic acid, provided the fat does not contain too large a quantity 
thereof, together with a relatively small quantity of palmitic acid. 
The mother-liquors diluted with a large quantity of hot water, throw 
down, on cooling, the palmitic acid, which is collected, examined as to 
its purity, and purified either by recrystallisation from alcohol, or by 
again precipitating it with small portions of acetate of magnesia. 
See page 211 (Heintz). In a later process Heintz prec'pitates the soda-salt, 
instead of the alcoholic acid, with acetate of magnesia, in the manner abo^e 
described. 

Older methods of preparation. 1. Chevreul’s Margaric acid . The potabh-soap 
of human fat, in as dry a state as possible, is digested for 24 hours with twice its 
weight of alcohol of sp. gr. 0 821; the undissolved portion is washed with, cold 
alcohol and dissolved in 2 parts of hot alcohol; the solution is cooled, and the 
resulting mass of crystals separated from the mother-liquor; and the process of 
dissolving, cooling, and separating the crystals i& repeated until the salt which 
crystallises out yields an acid melting at 60°. The mother-liquor contains a further 
quantity of the acid (Chevreul). 

2. ChevreuVs method of preparing Stearic , Margaric and Oleic acids. For the 
preparation of stearic acid Chevreul, prefers to employ mutton-suet; for the pre¬ 
paration of margaric acid he uses human fat. — Four parts of the fat are heated to 
100° with 1 pt. of hydrate of potash and 4 pts. water (with addition of water to 
compensate for loss by evaporation) untifyhe mass becomes homogeneous and pellucid, 
and forms a clear solution with water. It is then diluted with so much water that 
the solution at 50° is no longer ropy, and decomposed with an exactly equivalent 
quantity of phosphoric or tartaric acid. The mixture of stearic, margaric, and oleic 
acids which floats on the surface is allowed to solidify ; the aqueous liquid is poured 
away; and the acids are washed repeatedly with water, and afterwards heated with 
6 pts. of water, to which caustic potash is added, till complete solution is effected. 
This solution is poured into a quantity of water equal to 45 times the amount of the 
mixed acids, and left to itself at a temperature of 12 c , so long as a precipitate of 
bi-acid stearate of potash (with which a little bi-margarate and oleate are mixed) 
continues to form. The liquid is decanted ; the precipitate is collected on a filter and 
washed; the wash-water is evaporated down, mixed with the decanted liquid and 
again concentrated ; the greater part of the potash which is now in excess, is 
neutralised with tartaric acid; the whole is diluted with water and placed in the 
cold, when a precipitate of the bi-acid salt is again formed; and this process is 
repeated until a liquid is obtained which no longer yields a precipitate. It still con¬ 
tains oleic acid, to obtain which it is concentrated and decomposed with an excess of 
tartartc acid. 

The collected precipitates, after drying, are boiled three times in succession with 
8 parts of alcohol of sp. gr. 0*82, and filtered boiling. The first filtrate solidifies 
completely on cooling, the last does not form a deposit. The deposits are collected, 
washed with strong alcohol, pressed and crystallised from alcohol, till the acid which 
is separated from them exhibits the melting point of stearic acid. From the pure 
bi-acid salt the stearic acid (or margaric acid when human fat is employed) is 
obtained by heating with aqneouB hydrochloric acid (Ghevreul). 

On saponifying a fat which yields both stearic and margaric acids, e.g, hog’s lard, 
beef- or mutton-suet, there is obtained by this process a mixture of bi-margarate and 
bi-stearate of potash, the latter of which crystallises first from an alcoholic solution 
(Chevreul). The separation of the bi-acid salts is more easily effected by freezing 

2 a 2 
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the dilute liquid and allowing it to thaw at a temperature of 50°, Hydrochloric 
acid, to the amount of one-thirtieth of the fatty acids, may also be added to the 
solution, especially when an excess of potash is present in the soap (Grusserow). 

3. Preparation of Margaric and Stearic acids. The fatty acids obtained by 
decomposition of the soaps are digested with 6 volumes of alcohol of sp. gr. 0*835 
at 15° ; the product is filtered after two or three days, and the undissolved portion is 
treated afresh with 4 volumes of alcohol. — If the portion still remaining undissolved 
be then dissolved in 10 or 12 pts. of boiling alcohol, and cooled to — 10 or — 12-5°, it 
throws down, in the first crystallisation, stearic acid, in the second and third, mixtures 
of various acids, and in the fourth, margaric acid (G-nsserow, JBr. Arch. 27,154). 
See the similar process of Joss (Schw. 69/329). 

Properties of Palmitic acid. Small, white scales, which melt at 62° 
and solidify in the form of a crystalline scaly mass, generally some¬ 
what flowery on the surface, and having a lamellar crystalline fracture 
(Heintz). Palmitic acid melts at 63*5° (Maskelyne), 62° (Yarrenforapp, Brodie), 
60 to 61° (Sthamer), 61 to 62° (v. Borck), at 61° and" solidifies at 59° (Duffy) ; melts 
at 60° and solidifies at 58° (Schwarz) ; ChevreiiTs margaric acid also shows t his 
melting-point; melts at 58-5° (Kochleder) 54*5 to 55° (Smith), solidifies at 55° 
(Dumas &> Stas). The acid of Dumas and Stas forms delicate shining laminse, and 
solidifies to fine radiated needles ; that of Smith forms radiate groups of needles and 
solidifies to a wax. Sthamer’s acid solidifies in a similar manner. Schwarz’s acid 
forms broad satiny laminse, and solidifies to a highly crystalline mass. Chevreul’s 
margaric acid solidifies in a confused mass of needles. 

Palmitic acid is inodorous, tasteless, and very friable. It is lighter 
than water. Reddens litmus.—When heated in a dish, it boils and 
evaporates without residue (Dumas & Stass). On distillation it passes 
over almost entirely unchanged, and only a little oil is obtained 
thereby (Fremy); there remains at last a slightly coloured residue, 
having a melting point of 72°, probably palmitone (Maskelyne); the 
solidifying point of the distillate is lowered from 58° to 57°, the per¬ 
centage of carbon somewhat increased (Schwarz), but after recrystal¬ 
lisation, the acid remains unaltered (Fremy). According to Fr4my, the acid, 
after being heated to 300°, crystallises from alcohol in nodules; according to v. Borck 
and Maskelyne, it is not in any way altered thereby. See also palmitonie acid 
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The analyses are given in mean numbers. — Fremy regarded palmitic acid as 
bibasic. Yareentrapp’s formula contains 1 at. hydrogen less than the above.— 
Chevreul gave formargaric acid the formula C^H 33 ^ 4 , and for stearic acid C^H^O 3 ' 5 6 . 
Berzelius regarded the formula BO 3 for margaric acid and R 2 0 5 for stearic acid (in 
which R = C 33 !! 33 ’ 5 ) as more probable. The researches of Tureentrapp and 
Bedtenbacher seemed to show that stearic acid is bibasic and — CP&EL&O 7 ; margaric 
acid = C 34 H 34 0 4 . The correctness of this view was doubted only by Laurent & 
G-erhardt ( Compt . rend. 28, 400), who considered the two acids to be isomeric, and 
was otherwise generally accepted, till margaric acid was shown by Heintz to be a 
mixture. — For PohTs views on the formulas of the fat tv "acids see Wien. AJcad. JBer. 
10, 485. 

Decompositions , 1. By heat , see above; also the statement of Schwarz, under 
Palmitonic acid (p. 866). — 2. Palmitic acid is combustible , — 2a. It absorbs 
ozone but slowly, even in presence of an excess of alkali, mnch of the 
acid remaining unaltered after exposure to the gas for weeks: 
carbonic, but no other acid is formed thereby (Gforup-Besanez, Ann. 
JPhann . 125, 215). — 8. It is very slowly attacked by hot nitric acid 
(Maskelyne). Margaric acid, when pure, yields with nitric acid only succinic 
acid, and neither sebaeic nor pimelic acid (Sacc, Ann. Pharm. 53, 229). It is not 
altered by nitrous acid (H. Meyer, Ann. Pharm. 35, 187). 

4. When margaric acid is heated to 120° with peroxide of lead , a copious evolu¬ 
tion of water-vapour tabes place (with which a little carbonic acid is mixed, only if 
too great a heat be apphed) and the brown mass is decolorised, and becomes thick 
and tenacious. It still contains undeeomposed margaric acid : after cooling there¬ 
fore, it is powdered and boiled with alcohol; the imchssolved lead-salt is decomposed 
with hydrochloric acid ; and the acid separated thereby is heated afresh with per¬ 
oxide of lead. The newly formed lead-salt again decomposed with hydrochloric 
acid, yields an acid which, when freed as much as possible from margaric acid by 
dissolving it in alcohol, and removing the crystals first formed in the solution, melts 
at 47°, and contains 72*05 p. c. C., 12*44 H.; in the lead-salt 53*6 p. c. C., 8*7 H., 
28*7 PbO.; and in the silver-salt 29*02 p. c. AgO.; it is therefore probably C^H^O 5 
(Bromeis, Ann. Pharm. 42, 70). 

5. When margaric acid is melted together with two or three parts of anhydrous 
phosphoric acid, the mixture becomes very hot: after the reaction is over, boiling water 
separates jelly-like lumps of a substance which floats on the surface without melting, 
but after washing and drying, forms a friable mass melting below 100°. It still con¬ 
tains margaric acid, which is extracted by boiling alcohol or caustic potash, where¬ 
upon the undissolved portion settles to the bottom in the form of an oil, hut on cool¬ 
ing again floats on the surface as a brittle, brown, scarcely crystalline mass. This 
last melts at 60° to 65°, dissolves easily in ether, and contains, on an average, 
80*31 p.c. C., 12*70 H., and 6*98 O. (C^B^O 2 = 80*67 0., 12*60 H. [&.]). It is 
attacked by nitric acid when heated therewith, and yields, when the acid is highly 
concentrated, a soft, waxy substance; with a moderately dilute acid, a brittle pro¬ 
duct, the latter, containing, on an average, 77*25 p. c. 0., 12*22 H., and 10*53 0. 
(Erdmann, J. pr. Chem. 25, 500). 

6. Palmitic acid is not perceptibly acted upon by chlorine in the 
cold, but at a temperature of 100° it evolves hydrochloric acid, and 
does not afterwards solidify on cooling. By this reaction, products 
containing ^ 1, and 1J at. of chlorine are obtained, and at length, 
when 4 at. have been substituted, the action becomes slower or ceases 
altogether, but may be prolonged with the aid of heat and sun¬ 
light, and in that case solid resinous acids are formed (Fremy). An 
acid prepared in this manner contained, after treatment for 14 days, 

60 p. c. chlorine; another acid, prepared out of sunshine, contained 
49*4 p. c. 0., 7*2 PL, and 34*2 01.; the latter is sticky, and forms 
uncrystallisable salts; it is produced also by passing chlorine into 
palmitic acid melted under water (Fremy) : C^H^C^O 4 = 48*72 p, c, C,, 
7*11 H., 36*0 CL 
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7. On distilling' palmitic acid with quick lime or hydrate of lime, 
palmitone and carbonate of lime are obtained (Piria, Maskelyne): 

2C 32 H 3 -0 4 = G 62 H C2 0 2 + 2C0 2 + 2HO. 

Margaric acid, distilled with |th its weight of quick lime, yields first a little water, 
then a soft mass containing margarone, and at length, towards the end of the dis¬ 
tillation, a coloured empyreumatic product; carbonate of lime and charcoal remain 
behind (Bussy). When a larger proportion of lime is employed, a liquid distillate 
is obtained, from which margarone cannot be separated ; probably a hydrocarbon 
(Yarrentrapp). — Palmitic acid is not altered by heating to 275° with 
potash-lime in a closed vessel; if air be admitted, a little butyric acid 
is formed, with separation of charcoal, but no fixed fatty acid; the 
greater part of the palmitic acid is recovered unchanged from the 
residue (Heintz). AVhen palmitic acid is heated to low redness with 
excess of potash-lime, gaseous and liquid hydrocarbons containing 
equal numbeis of carbon- and hydrogen-atoms are formed (Cahours, 
Compt . rend. 31, 142). Margaric acid, distilled with excess of potash, yields, 
besides gaseous products, a light liquid of varying boiling point: Mitscherlich's 
Saponin (Mitscherlich, Pogg. 31, 631). A mixture of palmitate and formate of lnne 
yields, on distillation, products similar to those obtained from a mixture of myristate 
and formate (p. 212) (Limpricht). 

8. With wood-spirit , alcohol , amylic alcohol , and mannite , palmitic acid 
forms the corresponding ethers, with elimination of water. 

Prom palmitic acid and glycerin , neutral compounds belonging to the 
class of glycerides are obtained, with elimination of water; in their 
modes of formation and decomposition, these compounds exhibit the 
relations which obtain generally in the compounds of glycerin with 
monobasic acids. 

The formation of glycerides takes place by direct contact of their 
components, slowly at ordinary temperatures, more quickly at elevated 
temperatures in sealed tubes: in the former case, only small quantities 
are for the most part produced; and even in the latter case, the union 
is never complete, since a portion of the fatty acids, and also a portion 
of the glycerin, when employed in the free state, always remains 
uncombined. — Some of the glycerides may also be obtained by the 
action of glycerin on the compound ethers. 

On heating a mixture of glycerin with fatty acids, after addition of 
phosphoric, sulphuric, hydrochloric, or tartaric acid, glycerides of the 
fatty acids are likewise obtained ; but their formation is accompanied 
by that of other glycerides containing two acids. Thus on heating 
together stearic acid, glycerin, and hydrochloric acid, single atoms of 
these substances combine to form stearochlorhydrin, 4 at. water being 
eliminated: 


C^H^O 4 + C 6 H 8 0 6 + HC1 = CYHTCIO 6 + 4HO. 

When benzochlorhydrin (C 20 H n C10 6 , the compound resulting from the 
combination of single atoms of glycerin, hydrochloric acid, and benzoic 
acid, with elimination of 4 at. water) is heated to 240° with margaric 
acid for four hours, lenzomargaro-chlorhydrin (probably C 6 H 8 0 6 -f C 14 li 6 0 4 
-|- HG1 -f C^H^G 4 —6H0) appears to be formed (Berthelot, Chim. 
organ . 2 , 146). 

a. Monopalmitin . Prom 1 at. palmitic acid and 1 at. glycerin, with 
elimination of 2 at. water: 

(PH^O 4 + C 6 H 8 0 6 = C®E? l 0%C G W0 5 + 2HO. 
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It is produced in small quantity when a mixture of palmitic acid and 
glycerin is kept for a long time at ordinary temperatures, and in larger 
quantity when palmitic acid is heated to 200° with an excess of 
glycerin for 24 hours. 

Bipalmitin. From 2 at. palmitic acid and 1 at. glycerin, with 
elimination of 2 at. water: 

2C 32 H 32 0 4 + C 6 H s 0 6 = 2C 32 H 31 0 3 ,C 6 H S 0 5 + 2HO. 

In the formation of other biglycerides, 4 at. water are eliminated. — 
Bipalmitin is obtained by heating glycerin with an excess of palmitic 
acid to 100° for 114 hours. The corresponding compounds of stearic 
acid (also^of arackidic and oleic acid) are produced by heating mono¬ 
stearin with excess of stearic acid for 3 hours to 260°, or by heating 
tristearin to 200° for 22 hours with an excess of glycerin. 

c. Terjpalmitin . From 3 at. palmitic acid and 1 at. glycerin, with 
elimination of 6 at. water: 

3C32 H 32 0 4 + C 6 H 8 0 6 = 3G (32 H 31 0 3 ,C 6 H 5 0 3 + 6HO. 

It is obtained by heating monopalmitin to 250° for eight hours, with a 
very great excess of palmitic acid. In the preparation of the other 
terglycerides, the compounds corresponding to bipalmitin answer 
better. 

The glycerides resemble the natural fats. The terglycerides are 
identical with the natural fats, so that palmjtin must be contained in 
those fats which yield glycerin and palmitic acid when saponified. 
Hence the statements formerly made (yii, 235), require correction. 

For the separation of the glycerides from the mixtures obtained by 
heating the fatty acids with glycerin, Berthelot employs the following 
method: The tube is cooled and opened, and the solid layer containing 
the glyceride and the uncombined fatty acid which floats on the 
excess of glycerin employed, is melted, and mixed, first with a little 
ether, afterwards with hydrate of lime. The mixture is heated to 100° 
for a quarter of an hour, whereupon the fatty acid combines with the 
lime, and the glyceride is then extracted by ether, which leaves it behind 
on evaporation. 

The decompositions of the glycerides agree with those of the natural 
fats given on pp. 231 and 240, vol. vii. The following decomposi¬ 
tions, which are common to both the natural and artificial glycerides, 
must be mentioned in addition: 

a. Fuming hydrochloric acid, at 100°, resolves them into glycerin 
and the respective acids. In some cases acetic acid effects the same 
decomposition. 

b. Water decomposes some of the glycerides at 100°, and the 
greater part, especially those of the fatty acids, at 220°, in sealed 
tubes, in the same manner. 

c. Alcoholic hydrochloric acid decomposes them at 100°, producing 
an ether and glycerin. — Alcoholic acetic acid partially decomposes the 
glycerides of palmitic acid at 100°, but not those of stearic and oleic 
acids. 

d. Ammonia separates the glycerin by uniting with the acid to form 
an amide. 

e. The pancreatic juice effects the decomposition of glycerides into 
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fatty acids and glycerin, even at ordinary temperatures (Bernard, 
Compt - rend . 28, 249, and 283). See Kamdbuch viii. Zoochem . 83. 

So according to Berthelot (N. Ann. Chim. Phys. 41, 216), See also ix. 490. 

Combinations . Palmitic acid is insoluble in water. — It dissolves in 
oil of vitriol , and is precipitated unaltered by water (Maskelyne). 
For the behaviour of margaric acid see Olive-oil. 

Palmitates. Palmitic acid forms salts with, bases; those of the 
alkalis are soluble in water and alcohol. They are all obtained in the 
same way as the myristates (p. 212) — The margarates (and palmitates) of 
the alkalis are decomposed by a large quantity of water, into a bi-acid salt which is 
precipitated, and a solution in which a small quantity of acid remains, together- 
with half the alkali. — Margaric acid expels carbonic acid from carbonates of the 
alkalis when heated therewith (Clievreul). "When warmed with aqueous neutral 
phosphate of soda, it forms an emulsion in which the fat-globules disappear on boil¬ 
ing : the solution prepared at the boiling beat contains margarate of soda ; that pre¬ 
pared at 30° to 40° contains very little (Mareet, Kopjfs Jahresb. 1858, 306). 

Palmitate of Ammonia. — Crystallised margaric acid absorbs gaseous ammonia 
more slowly than stearic acid, and forms with it a compound which behaves like the 
corresponding stearate. It dissolves in hot water, at least in ammoniacal water, and 
on cooling, the whole of the acid, together with a portion of the ammonia, is thrown 
down as acid salt. The acid dissolves also in dilute aqueous ammonia to a clear 
liquid, which gives off ammonia in the air ; with concentrated ammonia it forms a 
translucent jelly (Clievreul). 

A palmitate of ammonia prepared by Fremy appears to be bi-acid . It is deposited 
even from strongly ammoniacal solutions, and is insoluble in cold water. 


64 C. 

. 384 .... 

. 72*59 .... 

Fremy. 
. 71*94 

hr. 

. 14 .... 

. 2*65 ... 

. 3*00 

67 H... 

. 67 

. 12*66 .... 

. 12*70 

8 O . 

. 64 . , 

.. 12T0 .... 

. 12*36 

C 32 H 51 (NH 4 ) . 

. 529 .. 

.... 100*00 ... 

. 100*00 


Palmitate of Potash. — a. Mono-acid.. Palmitic acid is fused with 
carbonate of potash, and the resulting mass is exhausted with boiling 
alcohol, from which the salt crystallises on cooling. — White, pearly 
scales, fusible without decomposition or loss of weight. — One part of 
dry margarate of potash forms, with 10 pts. of water at 12°, a semi-transparent 
gum; at 70°, a transparent liquid which, on cooling to 60°, exhibits pearly streaks ; 
at 36°, the solution becomes thicker and less transparent, but is not gummy oven at 
15°; when 90 pts. water are added to the liquid, it turns thick and milky in 24 
hours, and runs slowly through the filter, upon which a deposit of the pearly bi-aoid 
salt is left (Chevreul). — Palmitate of potash is soluble in hot alcohol, in¬ 
soluble in ether (Dumas & Stass). Margarate of potash dissolves in 82*3 pts. 
alcohol, of sp. gr. 0*834 at 10°; the solution in 10 pts. boiling alcohol becomes 
turbid at 43°, throws down flakes and a gelatinous sediment, and congeals at 38° to a 
sol d opaque jelly (Chevruel). 


ChevreuL. Dumas & Stas. 

32 C . 192*0 .... 65*27 .... .... 64*09 

31 H. 31*0 .... 10 53 .... .... 10*90 

3 O . 21*0 .... 816 .... ... 9*32 

KO . 47*2 .... 16*04 ... 15*00 .... 15*69 


OTB^RO 4 . 294*2 .... 100*00 .... .... 100*00 


b. Bi-acid . —When a solution of 1 pt. margarate of potash in 20 pts. 
boiling water is mixed with 1,000 pts. cold water, and the precipitate 
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thereby produced is collected on a filter and dissolved, after drying, in 
boiling alcohol, small pearly leaves of the bi-acid salt are obtained on 
cooling. From these, cold water takes up only a trace of potash, 
boiling water a little more potash and a trace of acid. The salt 
dissolves in 323 pts. alcohol of sp. gr. 0*834 at 20°, and in 3*2 pts. 
at 67°. Water precipitates, from the alcoholic solution, a salt con¬ 
taining less potash (Okevreul). — Schwarz obtained a bipalmitate of 
potash by saponifying palm-oil and crystallising the soap from alcohol. 
It was deposited in the form of nodules, and melted at 100° to a 
semi-transparent mass. 

Chevreul. Schwarz. 

0 64 H 63 0 7 .... 503 .... 91*42 .... 

KO... 47*2 .... 8*58 .... 8*07 .... 8*30 

. 550*2 .... 100*00 .... 

Palmitate of Soda . — a. Mono-acid. — Prepared in the same way as 
myristate of soda (p. 212). — Broad, pearly laminae (Dumas & Stas). 
The salt separates from an alcoholic solution in the form of a jelly, 
which, on standing with a sufficient quantity of alcohol, changes to 
colourless laminse (Heintz). — More easily decomposed by water than 
the potash-salt (Dumas & Stas). A solution of 1 pt. margarate of soda in 
600 parts water becomes turbid in 14 days, and afterwards dissolves only a trace of 
the acid. One part of the salt in 10 parts water, at 80°, forms a clear solution which 
shows a slight turbidity on cooling to 70°; at 57° silky stars make tbeir appearance, 
and at 53° the liquid is converted into a solid opaque jelly, from wbicb the liquid 
portion may be expressed. 1 pt. forms a clear solution with 50 pts. water below 
100°. The solution in 100 parts of hot water deposits fine needles of a slightly 
acid salt on cooling, one-fourth of the soda remaining in solution ; from this acid- 
salt, boiling water takes up tbe mono-acid salt, whilst bi-acid salt is left behind 
(Chevreul). Margarate of soda dissolves in 262 parts of alcohol of sp. gr. 0*821 at 
10°, and in 20 parts at 79° ; the latter solution throws down a flocculent deposit at 
72°, and becomes turbid; at 62° it begins to be gelatinous, and at 58° solidifies 
completely to a jelly from which alcohol does not separate, and in which no crystals 
are formed. A solution of 1 part of the salt in 30 parts of hot alcohol forms, when 
cold, a pellucid bluish jelly without crystals (Chevreul). 


32 C . 

. 192 .... 

. 69*06 .... 

Heintz. 
. 68'67 

31 H.. 

. 31 .... 

. 11*15 .... 

.... 1115 

3 O . 

. 24 .... 

. 8*64 .... 

. 9*13 

XaO. 


. 11*15 ... 

. 11*05 

C^HWaO 4 . 

. 278 .... 

. 100*00 ... 

. 100*00 


Contains 11*18 p. c. soda (Maskelyne). Margarate of soda contains 11*06 p. c. 
soda (Chevreul). 

b. Bi-acid. — Mono-margarate of soda is dissolved in 1500 parts of hot water, 
and the solution is cooled and filtered; the precipitate, after drying, is dissolved in 
alcohol; the solution is again cooled; and the bi-acid salt thus obtained is pressed 
and dried. It is white and tasteless, more fusible than a, insoluble in water, very 
easily soluble in hot alcohol. The solution reddens litmus, the blue colour being 
restored by water (Chevreul). 

Chevreul. 

C&fETO?. 503 94*19 ... 

KaO. 31 5*81 .... 5*62 

C 33 !! 31 ]^a0 4 ,6 32 H 32 0 4 .. 584 100*00 .... 

Palmitate of Baryta, —White, pearly, crystalline powder. Decom- 
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poses before melting (Heintz). 

Does not soften 

at 100 ( 

rentrapp). 



Heintz. 

32 C . 

. 192*0 


59*04 

31 H . 

. 31*0 

.. 9*59 . 

9*74 

3 O .. 

. 24*0 

. 7*42 . 

7*53 

BaO . 

. 76-5 

. 23*62 . 

23*69 

CFH^BaO 4 ... 

. 823*5 

. 100*00 . 

100*00 


Contains 23*01 (Varrentrapp), 22*91 (Stenhouse), on the average 28*61 p. c. 
baryta (Mashelyne). Margarate of baryta contains 22*31 p. c. baryta (Chevreul). 

Margarate of Strontia. — Margaric acid is digested for two hours in a closed 
vessel with an excess of strontia-water which is filtered into it at the boiling heat. 
The precipitated salt is freed from excess of strontia by pouring off the liquid and 
boiling with water, and from free acid by boding alcohol (Chevruel). 

Chevreul. 

C32H310 3 . 247 . 82*61 . 

SrO. 52 . 17*39 . 16*34 


C^H^SrO 4 .. 299 . 100*00 

Margarate of Lime, — Precipitated from chloride of calcium by boiling mono- 
margarate of potash, and washed with boiling water (Chevreul). 


Chevreul. 

Craw 8 . 247 . 89*82 . 

CaO . 28 . 10*18 . 9*97 


C^H^CaO 4 . 275 . 100*00 


Palmitate of Magnesia . — Snow-white, very loose crystalline pre¬ 
cipitate, which dissolves in boiling alcohol and crystallises almost 
completely, on cooling, in microscopic rectangular laminae. It melts 
at about 120° without decomposition (Heintz). 


32 C . 

. 192 .... 

... 71-27 .... 

Heintz. 
. 71-91 

31 H. 

. 31 .... 

.... 11*61 .... 

. 11*61 

3 O . 

. 24 .... 

.... 9*51 ... 

. 8-99 

MgO ......... 

... 20 .... 

.... 7*61 .... 

. 7-49 


C 32 H 31 Mg0 4 .267 . 100*00 . 100*00 


Contains, on the average, 8*02 p. c. magnesia ( Mas kelyne). 


The palmitates of zinc, tin (stannous), and iron (ferrous), are white 
precipitates; the ferric salt is dark-yellow, the protosalt of cobalt rose- 
red (Dumas & Stass). 


_ Palmitate of Lead. Palmitic acid loses 3'74 p. c. when heated with 

oxide of lead (v. Borck). Margaric acid loses 3 4 p. c. water thereby (Chevreul') 
(1 at. = 3*51 p. e.) J v J * 

. «" , Basic ? —When margaric acid is boiled with terbasic acetate of lead, access of 

^ a- 7 CC S POlm p?m 45 '^ P ' ? oxideoflead is obtained (Chevreul). 
(OTSWbO ,PbO - 47 56 p. c. PbO). By beatmg mono-margarate of lead for 
several days with basxc acetate of lead Yawenti-app obtained a salt containing acetic 
acid, with 29*44 p. c. C,, 4*67 H., and 59*94 PbO. 6 

b. Mono-add.— Snow-white, microscopic scales, which melt at 108° 
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(Maskelyne), 110° to 112° (Heintz), and solidify to a white, opaque, 
amorphous mass (Heintz). By fusing an excess of the acid with 
oxide of lead and separating the uncombined acid by ether, it is ob¬ 
tained as a friable, white wax, which melts at 112°, and is nearly 
insoluble in alcohol and ether (y. Borck). 


Premy. Heintz. Maskelyne. 


32 G .. 

..... 192 .... 

.... 53-54 .... 

. 51-87 .... 

. 53-57 ... 

. 53-74 

31 H . 

. 31 .... 

. 8-65 .... 

. 8*29 .... 

. 8*62 ... 

. 8*86 

4 O . 

. 32 .... 

. 8-92 .... 

. 10-40 .... 

. 8*88 .... 

. 7-91 

Pb.. 

. 104 ... 

.... 28*89 ... 

.... 29*44 ... 

. 28*98 ... 

. 29*49 

C 32 H 31 Pb0 4 . 

. 359 ... 

. 100-00 ... 

. 100*00 ... 

..... 100-00 ... 

. 100-00 


Cheyreul found 29*45 p. c. oxide of lead. 

Pahnitate of Copper .—Pale green-blue, very loose powder, consist¬ 
ing of extremely small microscopic laminee. It melts, when heated, to 
a green liquid which is rapidly decomposed (Heintz). 


32 C.. 

31 H. 

3 O. 

CuO . 


C 53 H 31 Cn0 4 


Heintz. Maskelyne. 

192 . 66*98 . 66*65 . 

31 . 10 82 . 10-78 . 

24 . 8 37 . 8-54 . 

40 . 13 83 . 14 03 . 14*07 


287 . 100-00 . 100*00 


Mercurous Pahnitate is a white precipitate (Dumas & Stas). — Margarate of potash, 
precipitates from mercurous nitrate, flocks which soon cohere to a mass of the con¬ 
sistence of ointment, and harden on drying. They contain 44*15 p. c. Hg 2 0, and 
are insoluble m water, slightly soluble in alcohol and ether (Harlf, N. Br. Arch . 
5,308). 

Mercuric Margarate. — By heating margaric acid with mercuric oxide, or by 
precipitating mercuric nitrate with margarate of potash, white flocks are obtained, 
which are quickly transformed into a greasy mass, drying up very slowly in the air. 
It contains 27*44 p. c. HgO. Insoluble in water and cold alcohol; slightly soluble 
in hot alcohol, and much more freely in ether (Harff). 

Palmitate of Silver .—Thrown down from cold solutions as a light, 
somewhat gelatinous, and from hot solutions as a granular pre¬ 
cipitate, which in the moist state blackens on exposure to light, 
but not when dry (Varrentrapp). It appears amorphous even when 
highly magnified (Heintz).—Dissolves slightly in water (Varrentrapp). 
Separates from a solution in warm ammonia-water in indistinct 
scales (v. Borck). 






Premy. 

Varrentrapp. 

Stenhouse. 

32 C ... 


192 

. 5289 . 

52-78 .... 

.... 52 80 ... 

. 52*82 

31 H ... 


31 

. 8-54 . 

8-61 .... 

.... 843 .... 

,... 8*60 

4 O ... 


32 

. 8-85 . 

9*75 .... 

.... 9*49 ... 

. 9*29 

Ag ... 


108 

. 29-72 . 

28*86 .... 

.... 29-28 ... 

..... 29*29 

C 32 H 3i Ag0 4 . 
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. 100-00 .. 

100-00 .... 

.... 100-00 ... 

. 100*00 


Smith. 

v. Borck. Sthamer. 

Brodie. 

Heintz. 

Maskelyne. 

C . 

.. 52-57 


52*51 .... 52-21 

.... 53-27 

.... 52*71 . 

... 52-99 

H . 

.. 8-47 


8*58 .... 8'53 

.... 8-76 

.... 8*53 . 

... 8*44 

O . 

.. 9*41 

• ••* 

9-58 .... 9-64 

.... 8-53 

.... 9*01 . 

... 8*83 

Ag....... 

. 29*55 

.... 

29*33 .... 29-62 

.... 29*44 

.... 29*75 . 

... 29*74 


100*00 

.... 

100*00 .... 100-00 

.... 100-00 

.... 100*00 . 

... 100*00 

The silver-salt analysed by v. Borck was crystallised from ammonia. 
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Palmitic acid is soluble in alcohol; in all proportions in alcohol of 
sp. gr. 0*82 at 40° (Smith).—It dissolves readily in ether . 

From a solution of palmitic acid and glycocol (ix. 247) in warm 
alcohol, there separates on cooling an oily layer which afterwards 
solidifies $ the liquid beneath throws down white silky laming©, con¬ 
taining, when dried over oil of vitriol, 51*30 p. c. 0., and 9*45 II. 
(Horsford, Ann, Pharm. 60, 29). 

Palmitic acid may be melted together with lauric and myristic acids . 
In certain proportions the mixtures are not separable by crystallisa¬ 
tion from alcohol or ether: they exhibit the following characters on 
melting and solidifying (Heintz):— 


A mixture of— 

Melts at 

Mode of Solidifying. 

Palmitic 

acid. 

Lauric 

acid. 

10 

90 

41-5° 

Uncrystallised. 

20 

80 

37*1° 

Finely crystallised, indistinct. 

30 

70 

38*3° 

Small-leaved, crystalline. 

A0 

60 

40-1° 

Splendid large laminae. 

50 

50 

47*0° 

Opaque, scarcely crystalline. 

60 

40 

51 *2° 

Oranular, distinctly scaly. 

70 

30 

54 *5° 

More distinctly scaly. 

80 

20 

57*4° 

Still more distinctly scaly. 

90 

10 

i 

59 -8° 

Crystalline scales. 


A mixture of— 


Solidifies 

at 


Lauric 

acid. 

Myristic 

acid. 

Melts at 

Mode of Solidifying. 

95 

5 

61*1° 

58° 

Crystalline scales. 

90 

10 

60*1° 

55 -7° 


80 

20 

58*0° 

53 *5° 

Scales, with slight admixture of 
needles. 

70 

30 

54*9° 

51 *3° 

Very delicate needles. 

60 

40 

51*5° 

49*5° 

Uneven, uncrystallised. 

50 

50 

47 *8° 

45*3° 

Large laminae. 

40 

60 

47*0° 

43 *7° 

Indistinctly lamellar. 

35 

65 

46*5° 

.. 

Uncrystallised, opaque. 

32'5 

67*5 

46*2° 

44*0° 

w 

30 

70 

46 *2° 

43 *7° 

5S 3 

20 

80 

49*5° 

41 *3° 

Uncrystallised. 

10 

90 

51 *8° 

45*3° 

Long needles. 


Palmitic , Myristic and Lauric acids .—A mixture of 30 p. c. myristic 
and 70 p. c. lauric acid melts at 35*1°; when to 20 parts of this mix¬ 
ture from 1 to 10 parts palmitic acid are added, the melting points of 
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the resulting mixtures are altered, according to Heintz, as follows:— 
On addition of, 


Palmitic 

Tbe melting 

Palmitic 

The melting 

acid. 

point is— 

acid. 

point is— 

1 part . 

.. 33'9® 

6 parts .. 

.. 34*6° 

2 X „ . 

. 331° 

7 „ ....... 

.. 35*3° 

3 „ . 

. 32*2° 

8 „ ....... 

... 36° 

4 „ .. 

. 327° 

9 „ . 

. 37*3° 

5 35 

. 337° 

10 „ 

. 38-8° 


The mixtures containing 9 and 10 parts palmitic acid solidify in 
delicate needles, the others in the non-crystalline form (Heintz). 


Interpolation. 

The following have been described as peculiar fatty adds . Their 
identity with known acids, or the fact of their being mixed acids, is 
either already established, or has at least been shown to be probable. 

Anthropic acid . An acid obtained from human fat, formerly 
described by Heintz as a peculiar acid, but afterwards found to be a 
mixture of palmitic and stearic acids. 

Bassic acid. The stearic acid obtained by Hardwicke from oil of 
Bassia. The remarks of Heintz on Bassic acid (JPogg. 92, 601) refer to another acid 
of 55° melting-point, obtained from the same oil. See under JBassia-oil. 

Benic acid of Walter. Belensaure. Occurs in very small quantity 
in oil of ben. It crystallises from alcohol in light nodules which melt at 
52° to 53°. Contains 74*3 p. c. CL, 12*5 H., and 13*2 0.; according to 
Walter, C^H^O 4 . It dissolves more readily than margaric acid in 
alcohol. The ethyl-compound is a crystalline mass, which melts in 
the hand, and is very easily soluble in alcohol; it contains 75*8 p. c. CL, 
12*7 H., and 11*5 0. (Walter, Compt. rend. 22, 1143). See Laurent 
(N. Ann . Chim . Phys. 19, 374). Heintz regards this acid as a mixture 
of 75 parts palmitic and 25 parts myristic acid. Concerning the benic 
acid of Mulder, see under compounds with 44 at. 0. 

Butyroleic acid. The oleic acid of common butter, which was sup¬ 
posed by Bromeis {Ann, Pharm. 42, 46) to differ from ordinary oleic 
acid; this supposition was refuted by Heintz. 

Butyrolimnodic acid. See Bog-butter. 

Cetic acid. An acid obtained from spermaceti (C so H so 0 4 ); thus 
named by Heintz, who afterwards found it to be a mixture. 

Cocinic add . (See xv, 44). 

Comhstearic acid. Berzelius thus designated the stearic acid 

obtained from cocculus-grains. 

Isocetic acid. In the oil of Jatropha Curcas. It is separated by 
expressing the fatty acids. Crystallises from alcohol in shining 
laminae. Melts at 55°; solidifies at 53*5°. Its composition is C^H^O 4 . 
— The silver-salt melts when heated, and dissolves freely in boiling 
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alcohol. — The ethyl-compound C 30 H 29 0 3 ,C 4 H 5 0 solidifies at 21° to a 
translucent crystalline mass. — Isocetamide, C 30 NH 31 O 2 , obtained by 
digesting Jatropha-oil for two months (a shorter time when heated) 
with alcoholic ammonia, is white and pearly, and melts at 96*5° (Par. 
JSoc. Bull. 1, 74; Bromeis, Compt. rend. 39, 923). Probably a mixture 
of 70 parts palmitic and 30 parts myristic acid (Kr.). 

Madia acid. The acid, melting at 54° to 55°, obtained by Luck 
from oil of madia. According to Heintz, it is a mixture of stearic and 
palmitic, and perhaps a third acid. 

Olidic acid . The palmitic acid resulting from the decomposition of 
oleic acid by caustic potash. 

Palmic acid. Boudet termed the product of the action of nitrous 
acid on castor-oil, palmin; the acid obtained from the fat he called 
palmic acid. (See Ricinelai lie acid.) 

Palmitonic acid , Schwarz (Ann. Pharrn . 60,58) found, on attempting 
to purify commercial palmitic acid (prepared from palm-oil freed from 
oleic acid by pressing, and from colouring matters by melting in contact 
with the air) by saponifying and recrystallising from alcohol, that the 
melting-point remained constant at 52-5° to 53°, and the solidifying point 
at 51°, and that they were not altered by saponifying the acid and de¬ 
composing the soap. This acid, distinguished by Schwarz as palmitonic 
acid, is, according to Heintz, a mixture of palmitic and myristic acids. 
It crystallises in dull, white, granular masses, and solidifies, after 
melting, to a semi-transparent, wax-like substance, having a slightly 
fibrous fracture and a wavy surface. By distillation it is obtained 
with lower melting-point and higher percentage of carbon (^6*43 p. c. 0., 
13*02 H.), but after crystallising from alcohol it remains unaltered. 
With nitric acid it forms suberic acid; the unchanged portion of the 
acid retains its melting-point unaltered. The acid contains 74*70 p. c. C., 
12*41 H. (mean) ; the baryta-salt 60*35 p. c. C., 9*82 H., 21*55 BaO, in 
another preparation 26*02 BaO; the silver-salt 55*65 p. c. 0., 9*50 H., 
26*36 Ag.; the ethyl-compound, a distinctly crystalline solid at 25°, 
contains 75*84 p. c. 0., 12*57 H., after distillation 76*2 p. c. 0., 12*74 H. 
According to Schwarz, this acid is also produced by the prolonged 
heating of palmitic acid to 250° or 300°, but Maskelyne did not find 
this to be the case. Schwarz’s formula is C 31 H 31 Q 4 . 

Solanoleic and Solanostearic acids. See Potato-fat 

Stearophanic acid. The solid fatty acid prepared from cocculus- 
grains, to which this name and the formula C 35 H 35 0 4 were ascribed by 
Francis ; its identity with Hardwicke’s bassic acid was recognised by 
Crowder. Heintz at first designated the acid obtained from human 
fat and spermaceti, as stearophanic acid, but afterwards perceived the 
identity of this and of bassic acid with stearic acid. 

StilUstearic acid . CHnatalgsdure. The fatty acid, melting at 62°, 
separated from Chinese wax, to which v. Borck gave the formula 
C^H^O. Doubtless identical with palmitic acid (Maskelyne, Heintz). 
See the analyses of palmitic acid- 
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Sulphide of Cetyl. 
CHIP’S = (PH^HS. 


Fbedaij. Ann. Pharm. 83, 16. 

Cetylsulfur . 

Formed by boiling chloride of cetyl for several hours with alcoholic 
monosulphide of potassium; it separates from the liquid, on cooling, 
as an oily layer which afterwards solidifies, and in flocks. It is puri¬ 
fied by washing and re-melting with water, and crystallising, first from 
weak, then from strong* boiling alcohol, or from ether-alcohol. 

Light, silvery laminae, which melt at 57*5°, and solidify at 54° to a 
radiated mass. — It is but slowly altered by boiling with dilute nitric 
acid. — It is precipitated from an alcoholic solution (from a cold 
saturated solution only after long standing) by alcoholic neutral 
acetate of lead, in white flocks which are insoluble in water, alcohol, 
and ether. 

Sulphide of cetyl dissolves very slightly in cold alcohol, more 
freely in boiling alcohol, and easily in ether. 




JFridau. 

192 . 

. 79-67 . 


33 . 

. 13*69 ... 

. 13*71 

16 . 

. 6*64 . 


241 . 

. 100-00 



Cetyl-mercaptan. 

(PIPS 2 = C 32 H 32 ,H 2 S 2 . 


Fkidau. Ann. Phai'm. 83, 18. 

Cetylsulfhydrat. 

When chloride of cetyl is boiled with alcoholic sulphydrate of 
potassium, a mixture of cetyl-mercaptan and sulphide of cetyl is 
obtained, which is not separable by crystallisation. The mixture is 
dissolved in hot alcohol; nentral acetate of lead and then water 
added to the solution; and the precipitate formed is washed and 
treated with ether, which takes up the cetyl-mercaptan and leaves 
behind the lead-compound of sulphide of cetyl. The mercaptan is 
then purified by recrystallisation. 

Cetyl-mercaptan resembles sulphide of cetyl. It melts at 50*5°, 
and solidifies below 44° to a confused crystalline mass. When boiled 
with water, it emits a faint peculiar smell. 


32 0 . 

....... 192 . 

. 74-42 . 

Fridau. 

mean. 

. 74*50 

34 H ... 

....... 34 . 

. 13*18 . 

. 12*95 

2 S . 

.. 32 . 

. 12*40 . 


C^EPS 2 . 

. 258 . 

. 100*00 . 

....... 100*00 
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Cetyl-mercaptan is scarcely acted upon by mercuric oxide , even at 
high temperatures. 

It is insoluble in water. — A cold alcoholic solution precipitates 
alcoholic mercuric chloride and nitrate of silver in white flocks 5 it does 
not precipitate lead-, platinum-, or gold-salts. 

Dissolves with difficulty in cold alcohol , easily in ether . 


Iodide of Cetyl. 

= C 32 H 32 ,HX 

Fredati. Ann. Pharm. 83, 9. 

Becker. Ann. Pharm. 102, 211. 

Cetyliodur. 

Formation and Preparation . Ethal is heated to a temperature of 
100 ° to 120 °, and phosphorus and iodine are alternately added in 
small portions, until the liquid becomes dark-coloured and iodine- 
vapours are evolved, care being taken to avoid an excess of these 
substances, and an elevation of temperature above 160°. The pro¬ 
duct is then allowed to cool thoroughly, carefully separated from the 
iodide of phosphorus, washed, so long as the wash-water exhibits an 
acid reaction, and crystallised from alcohol. The crystals are washed 
with cold water and alcohol (Fridau). Becker removes ethal by boiling with 
small quantities of alcohol in which a little iodide of cetyl is dissolved. 


Properties. White crystalline laminse, which melt at 22°, and form 
a crystalline solid on cooling (Fridau). 


32 C . 

. 192 . 

. 54*57 . 

Fridau. 
. 54*58 

33 H .. 

. 33 

. 9*38 .... 

. 9*48 

I . 

. 127 . .. 

. 36*05 . 


C^H 33 ! . 

. 352 . 

. 100*00 



Decompositions. 1. Heated to about 250°, it decomposes, with evo¬ 
lution of iodine and hyclriodic acid, and yields an oily distillate, 
probably a mixture of different hydrocarbons. — 2. It is not altered by 
mercuric oxide at mean temperatures, but on raising the temperature to 
about 200 °, a violent reaction takes place, mercury, iodide of mercury, 
and an oil passing over, and crystals having the melting point of 
ethal remaining in the residue. Protoxide of lead acts more slowly, 
oxide of silver not at all; in the presence of water, however, and at 
temperatures between 100° and 150°, it forms ethal and iodide of 
silver (Fridau). — 3 . When iodide of cetyl is heated with cyanide of silver 
till the former begins to be decomposed by the heat, a small quantity 
of iodide of silver is formed; but ether extracts from the residue 
nothing but unaltered iodide of cetyl. — When very strongly heated 
with cyanide of mercury , it yields red iodide of mercury, but no cyanide 
of cetyl (Becker). Bor the decomposition with cyanide of potassium, see 
Cyamthal — 4 . With ammonia it forms tercetylamine, no other base 
being obtained, even when the action is continued for a short time 
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only. "With aniline , it forms cetyl- and licetyl-aniline; with excess of 
aniline, only the former. — 5. With cetylaie of sodium , it forms cetylic 
ether and iodide of sodium (Fridau); with ethylate and amylate of 
sodium , ethyl-cetylic and amyl-cetylic ethers (Becker). 

Insoluble in tcater, easily in alcohol and in ether (Fridau). Sparingly 
soluble in alcohol (Becker). 


Bromide of Cetyl. 

C^EFBr = C 82 H s2 ,HBr. 

Fridau. Ann. Pharm, 83, 15. 

Bromceiylafer. 

Obtained like the iodide, using bromine in place of iodine. The 
action takes place at 100°. — Formed also by heating cetylene with 
hydrobromic acid (Berthelot, p. 342). 

White, solid mass, melting to an oil at 15°, heavier than water. 


32 C . 


. 62*96 ... 

Fridau. 
. 62*53 

33 H. 

. 33 ... 

. 10*82 ... 

. 10*86 

Br . 


. 26*22 ... 


OTETOr . 


..... 100*00 ... 



When heated , it turns brown and gives off hydrobromic acid. — 
Ammonia converts it into tercetylamine. 

Insoluble in umter; easily soluble in alcohol and in ether . 


Chloride of Cetyl. 

C 32 H 33 C1 = OTBPjHCI. 

Dor as & Peligot. Ann. Ghim. Phys. 62, 14. 

Fridau. An?i. Pharm . 83, 9. 

Berthelot. N. Ann . Chim. Phys. 51, 83; Ghim. organ. 1, 121. 
Tuttscheff. Zeitschr. Chem. Pharm . 4, 59 ; Popp's Jahresber . I860, 

405. 

Heintz. Pogg. 102, 262. 

CMorhydrate de Cetene. Chlorcetylafer. 

Formation , 1 . From ethal by the action of penta-chloride of 

phosphorus (p. 346). — 2. From cetylene and hydrochloric acid (p. 342). 

Preparation . When equal volumes of ethal and pentachloride of 
phosphorus are mixed in a retort, the mass melts together, becomes 
hot, and gives off a large quantity of hydrochloric acid gas. On 
heating the mixture, chloro-phosphorie acid and chloride of cetyl pass 
over successively; and the latter may be rectified over a small quantity 
of pentachloride of phosphorus, washed vuth water, boiled 5 or 6 times 
with fresh quantities of water, and finally rectified in a vacuum at 

VOL. XVI. 2 B 
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about 120°. When thus prepared, it still however retains traces of 
hydrochloric acid, from which it may be freed by rectification over 
a very small quantity of lime (Dumas & Peligot). Heintz mixes 
112 gr. pentachloride of phosphorus with 132 gr. ethal; distils; treats 
the distillate again with a little pentachloride of phosphorus; then 
washes and dries the product. — See below for the decomposition which takes 
place during distillation. 

Properties . Oily liquid of sp. gr. 0*8412 at 12° (Tiittscheff), 

Dumas & Peligot. 
mean. 

32 0 . 192*0 73*70 72*63 

33 H . 38*0 ....... 12*66 . 12*26 

Cl. 35*5 13*61 13*35 

C 32 H 33 C1. 260*5 100*00 98*24 

Decompositions. Chloride of cetyl boils at 290° with partial de¬ 
composition, blackening, and giving off hydrochloric acid gas, and if 
the boiling be prolonged, is entirely converted into cetylene (Tiittscheff). 
— It is riot altered by dilute acids , and scarcely by very concentrated 
nitric acid (Fridau). Oil of vitriol acts upon it gradually, especially if 
aided by heat, eliminating hydrochloric acid, and forming cetylene-sul- 
phurie acid (Tiittscheff). It is not altered by potash-ley (Fridau), and 
does not absorb ammonia (Tiittscheff).—-With protosulphide of potassium 
it forms sulphide of cetyl; with hydrosulphate of potassium , the same 
compound, together with cetylic mercaptan (Fridau). Heated with 
cyanide of potassium , it does not yield cyanide of cetyl; neither is it 
acted upon by cyanide of mercury. When heated for 52 hours in a 
Papin’s digester with an equal weight of cyanide of silver , it yields a 
product from which ether extracts a nitrogenous substance, which, 
when treated with hydrate of potash, gives off ammonia, and forms 
an acid boiling at 52*7° (Heintz). 

Insoluble in water and in alcohol; soluble in other, and precipitated 
therefrom by weak alcohol. 


Conjugated Compounds of the Primary Nucleus CPH 32 . 

Cetylene-sulphuric Acid. 

C 32 R 82 S 2 0 8 = (PEP, 2S0®. 

Dumas & Peligot (1836). Ann. Chan . Phys. 62, 11. 

Fridau. Ann. Pharm. 83, 8. 

H. Kohler. Zeitschr. fur die gesammten Natnrwisscnschafter , 7, 352. 
Heintz. Fogg. 102, 265. 

Bnlphocetylic, SulpTtoeeiic or Cetylsidphuric acid. Known only as a potash-salt. 

Formation . By the action of oil of vitriol upon ethal (p. 346). 

Preparation of the Potash-salt. Ethal and oil of vitriol are heated 
together over the water-bath, with frequent agitation, till the two have 
united; the product is dissolved in alcohol and saturated with 
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alcoholic potash, which throws down sulphate of potash, while cetylene- 
sulphate of potash remains in solution, together with the excess of 
ethal; and the liquid is filtered, evaporated, and left to crystallise. 
The crystals are dissolved in absolute alcohol, which leaves behind a 
small quantity of sulphate of potash; the solution is evaporated, and left 
to crystallise again ; and the salt is triturated and washed with ether, 
as long as that liquid continues to take np ethal (Dumas & Peligot). 

The sulphate of potash precipitated on saturating the liquid with alcoholic potash, 
carries down with it a certain quantity of cetylene-sulphate of potash, which may he 
dissolved out by boiling alcohol. — The cetylene-sulphate, so long as it retains any 
ethal, cannot be recrystallised from water, but forms therewith a turbid, floocnlent 
jelly, which cannot be filtered (Kohler). Heintz brings fused ethal in contact with 
cold oil of vitriol, because by heating the materials in the water-bath, he obtained 
eetylic ether and palmitic aldehyde, hut no cetylene-sulphate. 


Properties of the Potash-salt . White, pearly laminae (Dumas & 
Peligot), light and loose, soft to the touch, and consisting of slender 
microscopic needles (Kohler). Infusible; becomes dull when heated 
above 100° (Kohler); bakes together at 200°, but is little, if at all, 
decomposed (Heintz). — At a stronger heat, it burns and leaves a grey 
spongy residue of sulphate of potash (Dumas & Peligot). Sparingly 
soluble in boiling water, more easily in boiling alcohol, insoluble in 
ether (Kohler). 


32 C.. 

33 EL 
O . 


KO .... 




Dumas & 
Peligot. 

Heintz. 



mean. 

mean . 

192 .. 

.... 53*32 .. 

. 52*46 

. 53T9 

33 .. 

. 9*16 .. 

... 915 . 

. 9*14 

8 .. 

2*22 

.... 1-64 . 

. 2*73 

80 .. 

. 22*21 .. 

. 23-76 . 

. 22*00 

47 .. 

. 13*09 .. 

. 12*99 . 

. 12*94 

360 ... 

.... 100*00 ... 

..... 100*00 . 

. 100*00 


The salt analysed probably contained also stethalsulphate of potash. 


Cetylene-sulphuric acid cannot be separated from the potash-salt 
by hydrochloric-acid, because secondary products are formed at the 
same time (Fridau). 

Cetylene-sulphate of potash heated with cyanide of potassium yields 
cyanide of cetyl (Heintz). 

Prom the aqueous or alcoholic solution of the potash-salt, baryta 
and silver salts throw down precipitates which crystallise from alcohol 
(Fridau). From the dilute alcoholic potash-salt, neutral acetate of lead 
throws down a white granular precipitate ; cupric acetate a light blue, 
hue powder; mercuric chloride , a grey, fine-grained precipitate, difficult 
to collect (Kohler). 


Cetyl-xantMc Acid. 

CPH^O 2 = C 32 H 3i 0 2 ; 2CS 2 . 

De la. Provostate & Desains. Compt. rend. 15, 592; J. pr. Chen. 
27, S78; in detail, l\ r . Ann. Chim. Phys. 6, 494; J. pr. Chem. 28, 455. 

Ceienxa n th o nsu ure. CarbonyUulfosaitres Mo no cetyl. Known only in combination 
with bases. 


2 R :l 
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Preparation of the Potash-Bait . When finely pulverised hydrate of 
potash is added'to a cold saturated solution of ethal in sulphide of 
carbon, reaction begins immediately, the potash swelling up, and the 
mass becoming pasty, solid, and yellowish-red. The liquid after 
standing for several hours, is diluted with 8 or 4 volumes alcohol of 
40°, and heated, but not to boiling; and the pale-yellow solution is 
poured off from a small quantity of a thick, dark red, strongly alka¬ 
line oil and left to cool $ it then deposits the potash-salt as a very 
bulky mass. This is collected, washed with cold alcohol 0^36°, re¬ 
crystallised from boiling alcohol of 40°, washed with cold alcohol 
and ether, and dried in a vacuum over oil of vitriol, in the process of 
precipitation, the greater part of the salt remains in the mother-liquor. 

Properties of the Potash-salt . White, soft, crystalline powder, having 
a faint, fatty odour. Has no alkaline reaction. 

When fused it gives off vapours, which at first smell like onions, 
then of sulphide of carbon, and lastly of ethal, take fire, and leave 
an alkaline cinder containing sulphide of potassium. Hydrochloric acid 
moistens it with difficulty, and separates from it a flesh-coloured 
elastic mass, which soon becomes white and exhibits the characters 
of ethal. It decolorises an alcoholic solution of iodine (like the 
xanthates) without evolution of gas, and forms a compound 
homologous with the compound, C 6 II 5 S 4 0 2 , of the ethylene series 
(viii. 455). (Desains: N. Amu Chim , 20, 507). Probably therefore: 

C 34 H 33 ES 4 0 2 + I = KI + C 34 H 33 S 4 0 2 . 

Cetylxanthate of potash is hygroscopic, difficult to moisten, 
but is decomposed by the continued action of water. It dissolves 
very easily in warm alcohol and ether, sparingly in the same liquids 
when cold. 




ProvostajG & Desains. 




mean . 

34 C. 

. 204*0 ... 

. 57-27 


33 E . 

. 83-0 ... 

.... 9-26 

. 9*29 

4 8... 

. 64-0 .... 

. 17-98 


O. 

. 8-0 .... 

. 2-24 

. 2'3I 

ICO... 

. 47-2 ... 

. 13-25 

. 13*36 

. 

. 356-2 ... 

. 100-00 

. 100-00 


The baryta-salt is prepared similarly to the potash-salt, with 
anhydrous baryta, but the action is slower. The resulting gelatinous 
mass, purified like the potash-salt, contains 20*28 p. c. baryta. 

The aqueous solution of the potash-salt precipitates a white jelly 
from zinc-salts. —With neutral acetate of lead , it forms a bulky white pre¬ 
cipitate which blackens on standing. —Prom mercuric chloride , it throws 
down a white curdy precipitate, which becomes yellow during washing 
and decomposes in contact with the filter. — Prom nitrate of silver , it 
throws down a light yellow precipitate, which soon turns yellow and 
black, even in the dark. 
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Chloroliydrate of Cetylene. 

C^CIH^O 2 = C^IF-CIHO 2 . 

Caehjs. Ann. Pharm. 126, 201. 

Cetylic chlorhydrin. 

Formation . From cetylene (p. 341)and hypochlorous acid. 

C 3 -H 32 + CIO,HO = OTHTOIO 3 . 

Preparation. A number of stoppered bottles, eaeb bolding not more 
than a litre, are filled with chlorine gas as free as possible from air, 
and set in a dark place; to each litre of chlorine is added 15 
grms. of precipitated mercuric oxide—previously heated to 300°, then 
left to cool, and suspended in a small quantity of water; and the 
bottles, after being shaken, are left for a quarter of an hour, by which 
time the greater part of the mercuric oxide is converted into oxy¬ 
chloride. To the aqueous hypochlorous acid thus obtained—which must 
be diluted till it contains at most 1 p. c. of acid, left in contact with the 
mercury-compound, and cooled with ice-cold water—cetylene is added 
by small portions, and with frequent agitation, till the hypochlorous 
acid completely disappears. The resulting chloro-hydrate mixes with 
the mercuric oxide at the bottom of the vessels, and must be dissolved 
out by ether, separated by evaporation of the ether, freed from ad¬ 
mixed chloride of mercury by agitation with sal-ammoniac, then washed 
and dried. After this treatment, it still retains a small quantity of 
cetylene, from which it may be freed by prolonged heating to 250° in a 
stream of carbonic acid. 

Properties . Colourless oil, which at 15° becomes very viscid but 
does not solidify. It boils at about 300° and distils without decom¬ 
position. Small quantities of hydrochloric acid gas which escape at the 
same time, and a little residual charcoal, appear to arise from a product 
richer in chlorine (perhaps C 32 II 32 C1 2 J, which has not been removed in 
the process of purification, and raises the proportion of chlorine in the 
chloroliydrate of cetene by j? to 1 p. c. 

Aqueous potash easily removes hydrochloric acid from the com¬ 
pound, producing at the same time, slender needle-shaped crystals, 
which melt below 30°, distil without decomposition below 300°, and 
are insoluble in water: doubtless oxide of cetylene, C 32 H 32 0 2 (Carius). 


Palmitate of Methyl. 

C^IFO 1 = C 2 H 3 0,C 32 H 31 0 3 . 


Beethelot. N. Ann. Cliim. Phi/s. 41, 440; 

Methyl-palmitic ether. J?almitinformesler. 

Obtained by heating palmitic acid to 200°-—250° in a sealed tube. 
It forms crystals which melt at 28° and solidify at 22°. 
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3?rom margaric acid, wood-spirit, and oil of yitriol, Laurent (Ann. Cliim. JPhys. 
65, 287) obtained man gar ate of methyl, mePiyl-margaric acid , or margarate of 
methylene, in long, pearly, fonr-sidod needles, fusible and capable of being distilled. 
The melting point of these crystals is stated by Ilanliart (Corny t. rend. 47, 230) to 
be 27*5°. 


Cyanide of Cetyl. 

C 34 I-PN = C !2 EP 2 ,HCy. 

Kohlek. Zeitschr. fur die gesammten Wissenschaften, J. 322. 

Beckee. Ann. Pharm. 102, 209; J. pr. Chem. 72, 126; Chem. C'entr. 

1857, 486; N. Ann. Cliim. Pkys. 52, 340. 

Heistz. Fogg. 102, 257; J. pr. Chem. 72,173; Chem. Centr. 1857, 684. 

Cyancetylafer. —Not known in the pure state. 

When 84 grs. cetylene-sulphate of potash and 10 grs. pure cyanide 
of potassium are very intimately triturated together, with the help of a 
little alcohol, and, after drying, are heated for several hours to 200°, 
the two substances melt together to a dark-brown buttery mass. 
This mass is boiled with ether, the ether distilled off, and the residue 
dissolved in a small quantity of warm ether, which on cooling deposits 
crystals of a mixture of cetylic ether and cetylic aldehyde (p. 849), 
a further quantity being precipitated on addition of absolute alcohol. 
The mother-liquor, when evaporated, leaves a brown oil, which boils 
without decomposition at a temperature above 800° and when treated 
with potash-hydrate, yields margaric acid C 34 H 34 0 4 . This, according 
to Heintz, is cyanide of cetyl. 

Kohler heated a mixture of cetylene-sulphate of potash aud cyanide 
of potassium (containing free potash) in ail oil-bath to 140° for six or 
eight lionrs, the mass then melting together and giving off ammonia. 
The ethereal solution deposited a neutral, coloured fat, melting below 
40°, not saponifiable by boiling potash-ley,—and crystals, melting 
at 58°, and solidifying again to a crystallo-granular mass, which was 
nearly insoluble in cold alcohol, and when boiled with alcoholic potash, 
gave off ammonia and yielded a fatty acid melting at 54*3° to 55°. 
These crystals are regarded by Kohler as cyanide of cetyl; accord¬ 
ing to XIeintz ? however, they contain but little of that compound, but 
a large quantity of a fatty acid resulting from the action of the free 
alkali (or of cetylic ether and cetylic aldehyde? Ki\). 

Becker boiled iodide of cetyl for several days with alcoholic cyanide 
of potassium, distilled off the alcohol, and treated the residue with hot 
water, which separated an oil still brown and contaminated with a 
fatty acid (margaric acid, according to Becker), which crystallised first 
from the solution in boiling alcohol. By further evaporation, yellow 
crystals were obtained, which Becker regarded as cyanide of cetyl. 
These crystals melt irregularly, one part sooner than the rest, and 
solidify to an indistinctly crystalline mass. They are insoluble in water, 
easily soluble in ether and in hoi alcohol, and contain 77*2 to 78*6 
p. c. C,, 13*1 to 13*3 H., and 5*4 N. According to Becker, they are 
still contaminated with margaric acid (but obtained from alkaline solu¬ 
tion, Kr.), and when boiled whli alcoholic potash, yield the potash-salts 
of several fatty aeuls, winch could not he completely separated. 
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Ethyl-cetylic Ether, 


. 0 36 H 38 0 2 = G 4 H 5 G,C 32 R 33 0. 


G. Becker. Ann. Tharm. 102, 219. 

Ethylate of sodium (C 4 H 5 Na0 2 ) is boiled with iodide of cetyl and 
alcohol as long as iodide of sodium continues to separate ; the foreign 
admixtures are removed by distillation and washing with water; and 
the ethyl-cetylic ether is left to crystallise from alcohol. 

Laminse melting at 20°. — Easily in alcohol and ether. 


36 O .. 

. 216 .... 

..... 80-00 ... 

Becker. 
. 80-59 

38 H. 

. 88 .... 

.... 14-08 ... 

. 13-61 

2 O. 

. 16 .... 

..... 5*92 ... 

. 5-80 

C^O^ETO..., 

270 ... 

. 100-00 ... 

..... 100*00 


Acetate of Cetyl. 

C £6 H 36 0 4 = C 4 H 3 G 3 ,C S2 H 33 0. 

G. Becker. Ann. Pharm. 102, 220. 

Berthelot. AT. Ann. Chim. Phys. 56, 71. 

Celytic acetate. Cetyl-acetic ether. Ethal acetique. Essigsdure-Cetylather. Essig - 
cetylesier. 

Formation and Preparation. 1. Ethal is treated with acetic acid and 
oil of vitriol or hydrochloric acid; the product is precipitated by water; 
the separated oil dissolved in ether; and the solution left to evaporate 
(Becker). — 2. When ethal and acetic acid are heated together for 
several hours in a sealed tube to 200°, a neutral compound is formed, 
which cannot be separated from the excess of ethal, and is slowly 
decomposed by hydrate of lime at 100°, into ethal and acetic acid 
(Berthelot, p. 347). 

Oil, which solidifies in the crystalline form at low temperatures, 
and melts again at 18*5° (Becker). Volatile without decomposition. 
Mixes with ether. 


36 C. 

216 .. 

. 76-05 . 

Becker. 
.... 76-01 

36 H... 

. 36 . 

. 12-67 . 

.... 13*01 

4 O ... 

, 32 .... 

. 11-28 .. 

.... 10-98 

WEPO^CP^O... 

. 284 ..... 

. 100*00 . 

.... 100-00 


Palmitate of Ethyl. 

C*H*0* = 0 4 H 5 0,C 32 H 31 Q 3 . 

Fremy. Ann. Pharm. 36, 46. 

H. Schwarz. * Ann. Pharm. 60, 69. 

Heixtz. loc. cit. (pp. 343, 344). 
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Maskelyne. Olmm, Soc. Qu. J. 8, 11; J. pr. Chem. 65, 287. 
Berthelot. jY. Ann. Chim. Phys . 41, 434, and 440. 

JEJthylic delimitate. JEthylpahnitie ether . Palmitinsdure Mther. delimitin' 
vinester . 

Formation and Preparation . 1. By heating palmitic acid with 
alcohol and oil of vitriol, or hydrochloric acid (Fremy, Heintz).— 
2. By heating alcohol with excess of palmitic acid to 200°—250° 
(Berthelot). — 3. By heating common ether with palmitic acid to 360° 
for nine hours (Berthelot). 

Properties . Beautiful prisms (Fremy) ; crystallises from dilute 
alcohol between 5° and 10°, in long flat needles (Heintz). Hard and 
brittle (Maskeleyne). Melts at 21° (Fremy) ; between 21*5° and 22° 
(Berthelot); at 24*2° (Heintz); at 25° (Maskelyne), and solidifies to a 
laminated crystalline mass (Heintz); at 18° (Berthelot); at 21° 
(Schwarz). Distils without alteration (Maskelyne). Has a slightly 
ethereal odour. Hot attacked by dilute nitric acid . 


Fremy. Schwarz. Heintz. Maske¬ 
lyne. 

36 C . 216 ... 76'06 .... 75*39 .... 75*42 .... 75*98 .... 75*87 

36 H . 36 .... 12*68 .... 12*53 .... 12*66 .... 12*69 .... 12*82 

4 O . 32 .... 11*26 .... 12*08 .... 11*92 .... 11*33 .... 11*31 


COTOjC^H^O 3 .... 284 .... 100*00 .... 100*00 .... 100*00 .... 100*00 .... 100*00 

Margaric ether was examined by Laurent (Ann. Chim . dh/s. 65, 297), Yarren- 
trapp (Ami. dharm. 35, 65), Bromeis (Ann.dharm. 42, 53), Anderson (Ann. dharm , 
63, 377), and Hanhart ( Compt . rencl. 47, 230). It melts at 22° (Yarrentrapp. 
Hankart), at 21*5° (Bromeis). 


Monopalmitin. 

C^H^O 8 = C'H’O^C^IPO 3 . 


Berthelot. PF. Atm . Chim. Phys. 41, 238; Chim. organ. 2, 75. 


Formation and Preparation (p. 358). — In like manner, by heating equal parts of 
margaric add and glycerin to 200° for 21 hours, or to 100° for 106 hours, Berth clot’s 
monomargarin is obtained, which scarcely differs from monopalmitin. 


Properties , White needles or short microscopic prisms, which, after 
drying in vacuo, melt at 61°, and solidify at 45°. They exhibit in fusion 
and solidification the peculiarities of terstearin (vii, 245), which are also manifested 
very strongly by monomargarin. After fusion and re-solidification, they 
melt at 58°. 

Berthelot. 





a. 

h. 

3S C . 

. 228 ... 

. 69*09 .... 

.... G7-S .... 

.... 69-50 

38 II . 

. 3S ... 

... 11*52 .. 

... 118 . 

... 11-75 

8 O . 

. ... 61 . 

. 19 39 . 

. . 20*4 . . 

. 18 75 


C^O^C^O 3 .. 330 . . 100*00 . 100*0 . 100*00 


h is Bert helot’s monomargarin. 
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Bipalmitin. 


C ;6 H 10 0 12 = C 6 H 8 0 6 ,2C S2 H S1 0 3 . 


Berthelot. N. Ann, Chim. Phijs. 41, 240; Chim. organ, 2, 76. 


JDipalmitin. 

Formation and Preparation (p. 359). 

Microscopic thin plates and needles, melting at 59°, and solidifying 
again in the waxy form at 51°. 


Bertlielot. 


70 C. 

. 420 . 

. 71-67 . 

__ 70-4 

70 H . 

. 70 . 

. 11*94 . 

. 12*0 

12 O . 

. 96 . 

. 16*89 . 

. 17-6 


C<h s 0 6 ,2C 32 H 31 0 3 ,. 586 . lOO'OO . 100-0 


Terpalmitin. 

ci° 2 H 9S o 12 == cwo^scpipo 3 . 

Pelouze & Boueet. Compt. rend. 7, 665; Ann. Chim. Flips. 69, 46 ; 

Ann. Fharm . 29, 42, 

Stenhouse. Ann. Fharm. 36, 50. 

Bromeis. Ann Fharm. 42, 48. 

Sthamer. Ann. Fharm. 43, 335. 

Iljenko & Laskowsky. Arm. Fharm. 35, 87. 
y. Borck, J.pr. Chem. 49, 395 ; Chem. Gaz. 1850, 309 ; Fharm. Centr. 
1850, 555. 

Duffy. Chem. Soc. Qu. J 5, 209; J*. pr. Chem. 57, 346. 

Berthelot. N. Ann. Chim. Flips. 2 1, 240; Chim . organ. 2, 76. 
Maskelyxe. Chem. Soc. Qu . J. 8, 7; J.pr. Chem . 65, 291. 

Tripalmitin. 

Clievreul distinguished the fat yielded by the saponification of margaric acid as 
Margarin, without however having succeeded in isolating it completely. The pro¬ 
ducts afterwards described by Pelouze & Boudet and others, sometimes as margarin, 
sometimes as Palmitin (by Borck as StilUstearin ) may be regarded as essentially 
consisting of terpalmitin; the true composition of this body was however first 
established by Berthelot. 

Occurrence. In the fats which, when saponified, yield palmitic acid 
(p. 352), and glycerin. — Formation p. 359. 

Freparation. 1. One pt. monopalmitin, and 8 to 10 pts. palmitic 

acid are heated for eight hours to 250°—270°, and the product is 
purified with ether and lime, as described at page 359 (Berthelot). 
Monomargarin similarly treated with margaric acid, yields Berthelot’s Ter- 
margarin. 

2. From Faim-oil. The oil is strongly pressed between linen to 
separate the fluid portion, and the residue is treated six or seven times 
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with boiling alcohol, which removes Tree palmitic and oleic acids, and 
leaves palmitin undissolved. Tills product is recrystallised six or seven 
times from ether (Stenhouse). Crude palm-oil does noijiekl colourless pal- 
mitin by recrystallisation; but ou exposing it to the air, decoloration tabes place 
■with facility (Schwarz, Ann. JPharm . 60, 72). — 3. From the solid fat ofStillingia 
sebifera . — The melted fat is mixed with ether-alcohol ; the mixture is 
strongly pressed; the press-cake is several times subjected to the same 
treatment, and the residue is repeatedly crystallised, first from ether- 
alcohol, then from ether, till the melting point no longer rises (Maske- 
lyne; v. Borck). 

Palmitin is likewise obtained from the wax of Myrica e&rifera 
(p. 394), by boiling it with alcohol, and recrystallising the undissolved 
portion from hot ether, with help of animal charcoal. 

When peeled Limburg cheese is well boiled with alcohol of sp. gr. 
0*825, and the fat which separates on cooling the solution and distilling 
off the alcohol, is repeatedly crystallised, white docks of the size of 
hemp-seed crystallise out, consisting of microscopic, silky needles, 
melting at 53°, and solidifying at 41°, to a translucent fat with shining 
surface. These, according to Iljensko & Laskowsky, consist of mar- 
garin; they contain 75*51 p. c. 0., 12*25 PL, and yield by saponification 
an acid which melts at 60° or 61°, and solidifies to a waxy mass at 57° 
or 58°. 

Properties . Neutral fat melting at 61°, and solidifying to a wax at 
46° (Berthelot). Small crystals having a pearly lustre (Maskelyne). 
When melted, it exhibits the peculiarities of terstearin (< 7 . v. 9 also vii, 
245), inasmuch as it first melts at 46°, solidifies again when further 
heated,|then melts temporarily at 61*7°, and permanently at 62*8°(Duffy). 
It melts temporarily at 50*5°, permanently at 66*5° (Maskelyne).— 

The melting-point is 18° (SteuliOTue, Bromeis) ; 00 ° (-v. Boivk) 3 tlie solidifying point 
45*5° (Dully) ; 49° (Clievreul, Mashefri e) ; 50° (Pelcmr 1 A Boncbt). — Termargurin 
melts at 60°, solidifies at 52° (Berilielot). — Terpalmitin solidifies to a waxy, 
translucent, hard, and brittle mass (Stenhouse, Maskelyne). 

Stenhouse, 

103 O . 612 75*92 75-68 

98 H. 98 12-16 ... .. 12*18 

12 O... 96 11-92 12-14 

Cffi 5 0^C J TE 31 0 3 .... 806 . 100-00 100-00 

v. Borck. Berthelot. Maskelyne. 

a. b. 

102 C. 75*41 74*9 73*8 76T2 

98 H.... 12*13 12-4 120 12T0 

12 O. 12-46 12-7 . 14*2 11*78 

<^R 5 0%ZC 32 B? l 0 s .. 100*00 100-0 100*0 100*00 

a is Berthelot’s terpalmitin; b his termargariu. — The acid separated from the 
soap, melted, in the ease of ChevreuTs margarin from human fat, at 51°, in that of 
Stenhouse’s terpalmitin and Pelouze A Boudet’s margarin, at 60°. Palmitin, which 
melts at 60°, is still impure, inasmuch as the acid separated from it melts, after re¬ 
crystallisation, at 62°. 

Terpalmitin yields acrolein by distillation (Stenhouse). — It is not so 
easily saponified by potash-ley as olein (Maskelyne) sec Olein. — It is 
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decomposed by alcoholic acetic acid at 100° in 106 hours (Berthelot, 
p. 359). 

Nearly insoluble in alcohol, or only slightly soluble in boiling 
absolute alcohol, but easily in ether (Stenhouse). 100 pts. boiling absolute 
alcohol, of sp. gr. 0795 dissolve 21*5 pts. margarin (Chevereul). 


Butyrate of Cetyl, 

C 40 H 40 O 4 = C 32 H S3 0,C 8 H 7 G 3 . 

Berthelot. N. Ann . Ckini. Phys . 56, 71. 

Cetyl-butyric ether. JEthal bntyrigne. Butter cetylester. 

When ethal is heated with butyric acid in a sealed tube for 8 or 10 
hours to 200°, a compound of the two bodies is formed which may be 
separated from the excess of butyric acid by agitation with aqueous 
carbonate of potash and with ether. The butyrate of cetyl taken up 
by the ether cannot be completely separated from the excess of ethal, 
since it dissolves too readily in alcohol. 

Neutral; much more fusible than ethal; volatile, without decompo¬ 
sition, when small quantities of it are heated. It is slowly decomposed 
by potash at 100°. — Mixes in all proportions with ether. 


Succinate of Cetyl, 

C 72 BL 70 G 8 = 2C 3 'n 33 0,C 8 H 4 0 6 . 

Tuttscheff. Socoloff Emjelhardfs (Russian) J. f. Chew. 3, 44, and 
337; Bey. Chim. pure, 2, 463; Zeitsclu\ Chem. Pharm. 4, 59; Kojjp’s 
Jahresb. 1860, 405. 

Cetyl-succinic ether. Bemsteinsaurcs Cetyl. Bernsteincetylester. 

When a mixture of 1 at. succinic acid and 2 at. ethal is heated in 
an air-bath for 15 hours, a uniform mass is produced, which may be 
purified by Trashing with aqueous carbonate of soda, and repeated 
crystallisation from warm ether-alcohol. 

Fine, white lamince, which melt at 58°.—Blackens with oil of 
vitriol. Decomposed by potash into ethal and succinic acid. 

Slightly soluble in alcohol , more easily in ether . 


Amyl-cetylic Ether. 

C^BTO 2 = C 10 H n O,C 32 H 33 O. 

GL Becker. Ann . Pharm . 102, 220. 

Obtained, like ethyi-cetylic ether, by the use of amylate of 
sodium, iodide of cetyl and fusel-oil. Resembles ethyi-cetylic ether. 
Melts at 30°. 
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Becker. 

42 C . 252 .... .... 80*77 . 79*65 

44 H. 44 . 14*10 13*84 

2 O. 16 . 5*13 6*51 


312 . 100*00 .. 100*00 


Palmitate of Amyl. 
C 42 H 42 0 4 = C 10 H n O,C 32 H 31 O 3 . 


Duffy. Chem. Soc. Qu. J. v. 814; J. pr. Ohm . 58, 363 ; Lieb. Kopp’s 

Jahresb. 1852, 514. 

Berthelot. N. Ann. Chim. Phys . 41, 440. 

Amyl-palmitic ether. JPalmitineaures Amyloxyd. J?ahnitinmyl ester. 

Formation and Preparation . 1. Amylic alcohol is heated with 
excess of palmitic acid in a sealed tube to 200°—300°, and the result¬ 
ing compound ether is separated from uncombined acid by means 
of common ether and lime, as in the preparation of palmitin (Berthelot, 
p. 377.) TJncombined amylic alcohol may be separated by solution in 
common alcohol, which dissolves the ether but slightly (Hanhart). — 
2. When a solution of 3 at. sodium in amylic alcohol is boiled with 
1 at. terpalmitin (C 6 EL 5 0 3 , 3C 32 H 31 0 3 ) mixed with a solution of chloride 
of calcium in fusel-oil, the amylic alcohol expelled by heating, and the 
residue exhausted with ether, the latter takes up palmitate of amyl 
(Duffy). 

Waxy mass melting at 9° (Berthelot), at 13*5° (Duffy).— 
Margarate of amyl melts at 14°, solidifies at 11° 35 and contains 77*43 p. c. C., 13*13 
H., and 9*44 O. (Hardiart, Compt. rend. 47, 230.) 


42 O .... 

.... 252 ..... 

. 77'30 . 

Duffy. 
. 78-60 

42 H. 

.... 42 . 

. 12 88 ..... 

. 12*91 

4 O . 

.... 32 . 

. 9*82 . 

. 8*49 

C ,0 H n O > C 32 3BP 1 O 3 .... 

.... 326 .... 

. 100*00 . 

....... 100*00 


The alcoholic solution solidifies in the cold to a jelly, without 
separation of crystals (Duffy). 


BipaJmito-inamiitan. 

C 76 H 72Q14 = C l3 H 10 0 8 ,2 C 32 H 31 0 3 . 

Berthelot. JSf. Ann. Chim . Phys. 47, 323 ; Chim. organ . 2, 190; Lieb. 
Kopp's Jahresb. 1856, 659. 

Mannite monopalmitigue. Bipahnitin-mannitanester (xy, 362). 

Palmitic acid is heated with mannite in a sealed tube to 120° for 15 
to 20 hours; and the fatty layer which floats on the surface and 
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ether and with excess of slaked lime, heated for 10 minutes to 100°, 
and then exhausted with ether. If the mannitanlde obtained by 
evaporating the ethereal solution reddens litmus, it must be once 
more treated with ether and lime. 

Solid, white, neutral mass, resembling palmitin, and separating 
from ether in microscopic crystals. Melts to a wax. 

Bertlxelot. 

76 C . 456 71*25 71*6 

72 H . 72 11*25 11*8 

14 O . 112 17*50 17*1 

C^O^C^ETO 3 . 640 . 100*00 100*0 

When heated on ^platinum-foil, it volatilises almost undecomposed, 
charring only towards the end; the residue burns away. — Water, at 
240°, decomposes it, after some hours, into mannitan and palmitic acid. 
— Insoluble in water, soluble in ether . 


Benzoate of Cetyl. 

C 46 H 38 0 4 = C 32 H 33 0,C 14 H 5 0 3 . 

G. Becker. Ann. Pharm . 102, 221. 

Berthelot. iV. Ann. Chim. Phys . 56, 71. 

Cetyl-benzoic ether . Mhal benzolque. Benzoesdure- Cetyldther. JBenzoecetylester . 

Formation and Preparation. 1. A mixture of ethal and chloride of 
benzoyl in equal numbers of atoms is heated till the evolution of 
hydrochloric acid ceases; and the resulting mass is dissolved in ether, 
and precipitated with alcohol (Becker). — 2. Ethal is heated with 
benzoic acid in a sealed tube for 10 hours to 200°; the contents of 
the tube are intimately mixed with aqueous carbonate of potash, and 
shaken up with ether — a little caustic potash being added if 
necessary, till a sample of the ether no longer gives up any 
acid to water; the liquid is then decanted, and filtered; and the 
ethereal solution is decolorised with animal charcoal and evaporated. 
The residue is freed from uncombined ethal by careful boiling with 
alcohol, not too often repeated, and the benzoic compound is crystallised 
from ether (Berthelot). 

Crystalline scales, melting at 30°. Neutral. 





Becker. 

BertMot. 

46 O ...... 

. 276 ... 

. 79-74 ... 

.... 78-91 ... 

. 80*1 

88 H .... 

. 38 ... 

. 10 98 ... 

. 11*58 

. 11*0 

4 O . 

. 32 ... 

.... 9*28 ... 

. 9*51 ... 

. 8*9 

(FB7*0,C 14 H 5 0 3 ... 

. 346 .... 

.... 100*00 ... 

. 100-00 ... 

.. .. 100*0 


Slowly decomposed by hydrate of lime at 100° (Berthelot). — Easily 
soluble in ether , slightly in alcohol . 
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Margarate of Capryl. 

? c 5 o H 5 o o 4 ~ c 36 rr i 7 o ? c 34 H 33 o 3 . 


IIanhaet. Compt. rend. 47, 230 ; /. pr. Chem. 77, 5. 

Obtained by beating 1 margaric acid with caprylic alcohol (xiii. 183) 
to 200°. The product is purified from excess of acid with ether and 
lime, as in the preparation of palmitin (p. 377), and from uncombined 
caprylic alcohol by treatment with alcohol, which dissolves hut a small 
quantity of the compound ether. 

Colourless, inodorous, tasteless. Melts — perhaps when not pure 
at + 8*5° (Hanhart). Probably a mixture of palmitate and stearate 
of oenanthyl (Kr.). 


Palmitone. 

C 62 H 62 0 2 = C 30 H 32 O 2 ,C 32 H 30 . 

Pikia. Compt. rend. 34, 140 ; JSF. Ann. Chim. Phys. 34, 281 ; Ann. 

Pharm . 82, 249 ; J. pr . Chem. 55, 322. 

Maskelyne. Chem. Soc. Qu. J. 8, 1 ; J. pr. Chem. 55, 287. 

JEfhalone. Discovered as margarone , by Bussy, but apparently mixed with 
stearone (q. v.). 

Palmitic acid is distilled with excess of hydrate of lime (Piria), or 
with one one-fourth of its weight of quick lime (Maskelyne) and the 
product is purified by repeated crystallisation from boiling alcohol. 

Small, white, pearly scales or laminae. Melts at 84°, and solidifies 
at 80° to a highly electric mass (Maskelyne). 


62 C . 

.... 372 .... 

..... 82-67 .... 

Piria. 

mean. 

. 82-70 .. 

Maskelyne. 

mean. 

...... 82-65 

62 H .. 

.... 62 .. 

... 13-78 .... 

. 13-99 .. 

.. 13*88 

2 O .. 

.... 16 .... 

. 3-55 ... 

. 3-31 .. 

. 3-47 

. 

.... 450 ... 

. 100-00 ... 

. 100*00 .. 

. 100-00 


It resists the action of nitric add and of potash-ley , but is attacked 
and blackened by nitrosnlphuric acid (Maskelyne). It does not unite 
with alkaline bisulphites (Limpricht, Ann. Pharm. 94, 246). 

It dissolves in alcohol with greater facility as the alcohol is strongci 
(Piria). Easily soluble in benzol (Maskelyne). 


Palmitamide. 

C 32 NH 33 0 2 = C 32 AdH 31 ,0 2 . 

PL Oaklet. Par . Soc. Bull (1859), 1, 75 ; abstr. Lieb. Kopp's Jahresb 
1859, 366. 

The margarmnide whicli Boullay obtained by the action of ammonia on olive-oi 
appears to belong to oleamide. 
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Palmitate of ethyl is heated with alcoholic ammonia for twenty to 
twenty-five clays in a sealed tuhe immersed in a salt-hath, and the 
product is purified by recrystallisation from hot alcohol, and repeated 
washing with cold ether. 

Melts (or solidifies) at 101*5°. By heating in a sealed tube with 
alcoholic potash, it is resolved into palmitic acid (solidifying at 59*5°) 
and ammonia. 


82 0 . 

.. 192 ... 

.... 75*29 .. 

H. Carlet. 
. 75'26 

N. 

. 14 ... 

. 5*49 .. 

. 5*17 

33 H. 

. 33 .... 

. 12 90 . 

. 13*52 

2 0 ...... 

. 16 .... 

. 6*32 .. 

. 6*05 

C^NH^O®. 

. 255 ... 

.... 100*00 

. 100*00 


Tercetylamine. 

C^NH 93 = 3C 32 H 33 ,M. 

Frida tr. Ann. Pharia. 83, 25. 

Tri cetyl ami,le. 

Formation and Preparation. Iodide of cetyl is not decomposed by 
aqueous ammonia, or by passing ammonia-gas into its alcoholic or 
ethereal solution; but in contact with ammonia-gas between 150° 
and 180°, it deposits iodide of ammonium; and bypassing the gas 
through it for several hours it is converted into tercetylamine. The 
product is purified by re-melting it in water, and crystallising from 
boiling alcohol: 

f3C 3 -Ii^I + 4NH 3 - C**NHW + 3NH 4 I. 

Fine white needles, slightly yellowish in the mass when dry. 
Melts at 39°, and solidifies slowly to a,crystalline mass at 33 


96 C ... 

. 576 ... 

.... 83*60 .... 

Fridau. 

.... 83*49 

99 n. 

. 99 .... 

. 14*37 .... 

.... 14-49 

N . 

. 14 ... 

. 2*03 .... 


C 96 NH S3 . 

.. 6S9 ... 

. 100*00 .... 



Tercetylamine unites with acids . Its salts are all insoluble in 
water, but may be crystallised from boiling alcohol and ether. 

Hydrochloric of Tercetylamine. — Shining needles, which melt in boil¬ 
ing water and float on it as an oil. Less fusible than tercetylamine, 
but more soluble than the latter in boiling alcohol. 

Ckloro'platinate . — An alcoholic solution of bichloride of platinum, 
added to an alcoholic solution of hydrochlorate of tercetylamine, 
throws down a cream-coloured powder, insoluble in water, and hut 
slightly soluble in alcohol. 

Over oil of vitriol. Fridau. 

mean. 

CTOH* HOI... 712*5 80*76 . 

2 Cl. 71*0 8*05 . 

Pi..... 98*7 1 1*19 11*37 

C W NH® HCl,PtCl 2 . 882*2 100*00 . 

Tercetylamine dissolves in boiling alcohol and ether. 
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Cetylaniline. 

C«NIP = C I2 IsH 4 (G 3! H 33 ),IP. 

Feidau. Ann. Pharm. 83, 81. 

Cetylophenylamine. 

A. mixture of iodide of cetyl with a slight excess of aniline 
deposits, after some days, crystals of hydriodate of aniline, more easily 
when heated over the water-bath. The product is dissolved in 
ether, shaken up with water, and converted into hydrochlorate; this 
salt is decomposed by potash-ley; and the base is crystallised from 
boiling alcohol: 

c^epi + 2C 12 nb7 = cmw* + 

Beautiful silvery scales which melt at 42°, and solidify in the 
crystalline form at 28°. Neutral to vegetable colours. 


44 C . 

. 264 ... 

. 83*28 ... 

Fridau. 

mean. 

. 83-29 

39 H. 

. 39 ... 

. 12*30 ... 

. 12*42 

1ST. 


. 4-42 ... 


c 44 m 39 . 

. 317 ... 

. 100*00 ... 

. 


Cetylaniline does not precipitate metallic salts . — With iodide of 
cetyl , it forms bicetylaniline. 

Insoluble in water. Its salts are insoluble in water, crystallisable, 
and are precipitated in flocks from their alcoholic solutions by water. 

Hydrochlorate and nitrate of cetylaniline form shining white needles ; 
the solution of the nitrate blackens when heated. 

Chloroplatinate of Cetylaniline . — From a clear mixture of alcoholic 
bichloride of platinum and alcoholic hydrochlorate of cetylaniline, 
water throws reddish-yellow crystalline flakes. 

Fridau. 

C*KB»H:C1.. 353*5 .. 67 5*1 .... 

201. 71*0 13*57 . 

Pt. 98*7 . 18*86 . 19-00 

C 44]OT9 } HCl ) PfcCl 2 ... 523*2 . 100-00 .. 

Cetylaniline is soluble in alcohol and in ether. 


Bicetylaniline. 

C 76 NH n = C 12 NH S (C 33 H 33 ) 2 ,H 2 . 
Fridau. Ann . Pharm . 83, 81. 


Bicetylcyphenylam ine. 
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A mixture of cetylanilme and iodide of cetyl, in equal number of 
atoms, easily melts when heated, and solidifies at about 110° to 
hydriodate of bicetyianiline. — The coloured product is purified by 
(washing with ?) hot alcohol, and decomposed by boiling alcoholic potash; 
the separated base is well boiled with alcohol, and converted into 
hydrochlorate; and this salt is crystallised from hot alcohol, by which, 
however, it is partially decomposed. 

The base, which is difficult to separate from the hydrochlorate, 
resembles cetylaniline, but melts at a lower temperature, and solidifies 
very slowly. It dissolves with difficulty in boiling alcohol, and 
crystallises therefrom in rosettes. 

From hydrochlorate of bicetyianiline, bichloride of platinum throws 
down a whitish precipitate, which must be crystallised from ether. It 
blackens when dissolved in hot alcohol. 


Fridau. 


76 C .... 

. 456 0 .. 

.... 61-03 

. 61*78 

72 H . 

. 72 0 ... 

... 9*64 

. 9*59 

H ... 

. 14 O . 

.... T87 


3 Cl. 

. 106*5 ... 

.... 14-25 


Pt. 

. 98-7 .... 

. 13-21 

.7!.., 13*59 

C7 6 NH7\HCI,PtCl 2 . 

. 747-2 . 

.... 100-00 

. 


Appendix to the Cetylene-series . 

Solid Natural Fats. 

1. Badger-fat . — Yellowish-white; smells like goose-fat; oily at 
common temperatures, with a few granules intermixed. At 9°, it 
becomes white, and of the consistence of salve. Yields a beautiful 
white soda-soap (Joss). Contains volatile acids, apparently valerianic, 
capric, and eaprylie (Redtenbacher, Ann. Pharm . 59, 56). 

2. Fats from various species of Bassia . — The butter of Bassia 
latifolia (.Sandbuch vifi. Phytochem. 61) is yellowish, but become colourless 
by exposure to light; it is of buttery consistence, and sp. gr. 0*958. It 
softens at 24°, and melts between 27 Q and 29°. Yearly insoluble in alcohol 
of sp. gr. 0*84, somewhat soluble in absolute alcohol, easily in ether. 
Yields by saponification, glycerin, stearic acid (Hardwicks bassiG acid), 
oleic acid, and a third acid melting between 55° and 56° (74-53 p. c. C., 
12-65 H.), probably a mixture (Hardwick, Chem . Soc. Q* J. 2, 231; Ann . 
Pharm . 72, 268). The last-mentioned acid is, according to Heintz, 
palmitic acid, containing from 10 to 20 p. c. myristic acid. — Galam- or 
Bambouc-butter obtained, according to some, from Flats guinensis , 
according to others, from a sapotaceons plant, perhaps Bassia 
longifolia , or B. butyracea , is prepared by thoroughly boiling the fruits 
with water; it is solid, has a mild and slightly aromatic taste, and is per¬ 
fectly saponifiable (Vauquelin, J. Pharm. 1 6, 53). It is of a dirty reddish- 
white colour, translucent, of unctuous consistence, faint odour, ^ and 
distinct cacao taste. After fusion, it becomes opaque and viscid at 
29°, and perfectly solid at 21^°. It is nearly insoluble in cold alcohol 

vol. xvi. ' 2 c 
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of sp. gr. 0*818, requires more than 40 pts. of boiling alcohol to dis¬ 
solve it, and separates out almost completely on cooling. It dissolves 
easily in cold ether, with the exception of a portion which dissolves 
only on heating, and separates out again as the liquid cools. From 
solution in boiling acetic ether, the greater pail separates, on cooling, 
in a mass, which does not melt below 26° (G-uibourt, J. Chim. mid . 
1, 175 ; Mag . Pharm. 18, 136). It dissolves completely in boiling oil 
of turpentine. Appears to contain free glycerin. — Probably identical 
with the preceding is Illipe - or Mahvah-butter , likewise from a Bassia, 
which melts at about 25°, and solidifies to a greenish-yellow granular 
mass at 22°. It contains stearin (0. Hemy, JPharm . 21, 503; Ann. 
Pharm . 18, 96), and olein (Pelouze & Boudet, Ann . Pharm . 29, 43.) — The 
Shea-butter of West Africa appears to belong to this place; it is greenish- 
white, softens at 35°, melts at 43°; dissolves for the most part m boiling 
alcohol, and crystallises on cooling; also in ether, and crystallises 
therefrom. By saponification and decomposition of the soap, it yields 
an acid which separates in pearly scales, melts at 61*1°, and forms a 
silver-salt, containing 54*71 p. c. C., 8*98 II., 27*83 Ag., and 8*48 0. 
(Thomson & Wood, Phil . Mag . 34, 350; J . pr. Chem . 47, 237).— 
H. L. But (j Epist. Communication) obtained from shea-butter, steal ic 
acid melting at 69*2°, and oleic acid, but no palmitic acid. 

Beef-fat, see Ox fat. 

8. Behen-oil. — From the seed of Moringa oleifera (Ilandluch viii, 
Bhytochem. 12). Pale yellowish-white, of sp.gr. 0*912; liquid at a summer 
heat of 25°, viscid at 15°, solid in winter. Inodorous ; neutral; turns 
rancid but very slowly on exposure to the air, even at a somewhat 
elevated temperature. Its taste is agreeably sweet and perfectly 
mild, or, according to some statements, sharp and bitter. By prolonged 
boiling with potash-ley, it is completely saponified, yielding oleic acid, 
margaric acid, Mulder’s behenic acid (0 44 H 44 0 4 ), and an acid melt¬ 
ing at 83° (Mulder & Volckel, J. pi\ Chem. 39, 351). See compcmndB 
containing 44 at. C.—Different from this is Walter’s behen-oil from 
Moringa aptera , which yields, by saponification, stearic, margaric, 
benic (p. 365), and moringic acids (see Oleic acid), (Walter, CompU 
rend. 22, 143; Ann . Pharm . 60, 271). 

4. Bog-butter . — A fat of unknown origin found in the peat-bogs 
of Ireland. — It is very light, whitish, and has a faint odour. Melts at 
45° (Brazier), at 51° after recrystallisation (tuck), at 52*7° (Brazier). 
Soluble in alcohol, with the exception of certain impurities. Has an 
acid reaction. Contains 73*84 p. c. C., 12*43 H., and yields a small 
quantity of acrolein when heated (Luck). The acid separated from 
the soap melts at 54°, and solidifies to a non-crystalline mass at 51°, 
but is still impure. From its lead-salt, ether extracts a hydrocarbon 
and traces of a soluble lead-salt; and the residue yields, by decompo¬ 
sition, an acid (OTEf^O 4 according to Luck) containing 75*05 p. c. 0., 
12*56 H.; the baryta-salt 59*65 p. c. C., 9*62 H., 7*72 0., and 23*01 
BqO.; silver-salt, 58*45 p. e. 0., 8*61 H., 6*68 O., and 31*26 AgO. 
(Luck, Ann. Pharm. 54, 125). Probably, therefore, palmitic acid ; tlxe melting 
pomfcof tlie pure acid is not given (Kr Brazier obtained an acid (his 
* “ 'olimnodic add) melting at 53°, crystallising from alcohol in white 
* crystals, and having the formula of palmitic acid (Brazier, Chem* 
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Gaz. 1852, 375 ; Lieb. Rapp's Jahresber . 1852, 520.) See also Heintz 
(Pogg. 92, 600). 

5. Fat of Brindonia indica . — This fat cannot be obtained from 
the dried seeds by pressure, unless they have been previously softened 
by steam; but it may be extracted by solvents. — It is nearly white, 
melts at 40°, dissolves slightly in hot, but is insoluble in cold alcohol. 
Saponifiable. Contains olein and terstearin, which latter may be 
obtained from the fat by recrystallisation and pressure (Boms & 
Pimentel, Gompt . rend. 44, 1355; J. pr. Ghem . 73, 176). 

6. Butter . — The butter of cows’ milk, purified as directed at page 
92, vol. x, and melted, solidifies at 26*5°, its temperature rising at the 
same time to 32° 9 ; at 17°, the oily portion separates from the solid fat, 
which crystallises in the granular form (Chevreul). It contains the 
glycerides of butyric, caproic (caprylie, according to Lerch), capric, 
margaric, stearic, and oleic acids, a non-acid, odorous, aromatic princi¬ 
ple, and often a small quantity of free butyric acid, in which case it 
reddens litmus (Chevreul, Ann . GMm. Blips. 22, 366). The solid acids 
of butter are the myristic, palmitic, stearic, and arachidic acids (Heintz). 
The oleic acid of butter is common oleic acid (Gottlieb, Heintz; — con¬ 
trary to the statement of Bromeis, Ann. Phann. 42, 46); neverthe¬ 
less, butter likewise contains an oleic acid of lower atomic weight 
(Heintz). Butter contains 2 p. c. glycerides of volatile acids, 68 p. c. 
margarin, and 30 p. c. olein (Gottlieb). Summer butter contains 
relatively larger proportions of olein; winter butter of stearin 
(Braconnot, Boussingault, JSf . Ann. GMm . Phys. 8, 96). Butter en¬ 
closed in a sealed tube with 2 vol. concentrated alcoholic ammonia, 
and heated in a salt-bath for 15 or 20 days, forms a solid mass, which 
melts between 30° and 40°, may be brought, by repeated crystallisa¬ 
tion, to the melting (or solidifying) point, 93*5°, and has then the 
composition of palmitamide (74 01 p c. C., 12 97 K., 4 94 N.), but yields, 
by decomposition, an acid melting at 52° (Carlet, Par. Soc. Bull. 
1, 76). 

Butter from Human milk appears, from an approximate analysis, to 
have the same constituents as that from cows’ milk (Chevreul, Ann. 
GMm . Phys. 23, 28; Pecherches, 397). — Butter from goats' milk , in 
addition to butyrin, caproin, and perhaps caprin, likewise contains hircin 
(x, 90); hence the different odour of the milk (Chevreul). —Butter 
from sheep's, asses' , and mares' milk , appears to contain more olein than 
that from the milk of cows and goats; the butter of human milk seems 
to consist entirely of oil (Braconnot). 

7. Cacao-butter. From the seeds of Theobroma Cacao {Kandluch yin. 
PhytocUm. 80). White, or yellowish white, nearly as solid as mutton- 
fat; sp. gr. 0*8916 (Busson); 0*91 (Brandis); melts at 29° (Pelouze 
&Boudet); at 30° (Stenhouse); above 30° (Boussingault); at 29*5° 
to 30°, and solidifies at 23*5° (Specht & Gossmann, Boussingault). 
After melting it becomes turbid at 23°, opaque at 22°, and acquires at 
21*5° the thickness of solidified olive-oil, the temperature, at the instant 
of complete solidification, rising to 24° (Guibourt & Henry, J. GMm. 
med. 1, 238). Smells slightly of cacao, and has a mild taste. Dissolves 
in hot alcohol of sp. gr. 0*818, but only 4 p. c. remains^ dissolved on 
cooling. It dissolves abundantly in acetic ether, and still more easily 
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in common ether, even when cold (Guibonrt, JChim. mid. 1, 177),— 
Contains 75*2 p. c. C., and 11*9 H. (Boussinganll, Ann. Pharm . 21, 20). 

Cacao-butter yields by saponification, glycerin, oleic acid, stearic 
acid, and a small quantity of palmitic acid (Stenhouse; Specht & 
Gossmann). The mixture of acids separated from the soap melts at 
51° (Stenhouse). — The liquid portion of cacao-butter contains drying 
oil; the solid portion is a fat melting at 29°, and composed of olein 
and stearin in definite proportions (Pelouze & Boudet). By recrystal¬ 
lising cacao-butter from ether, warty crystals are obtained, consisting 
of Mitscherlich’s cacao-stearin. On melting and cooling this substance, 
crystallisation begins at 25°, and becomes more abundant at 23*5°, the 
temperature then rising to 31 °. Cacao-stearin yields, by saponification, 
a fatty acid melting at 65°, and oleic acid. A second fat of cacao- 
butter melts more easily than the butter itself, and yields, by saponifi¬ 
cation, a solid and a liquid volatile acid (A. Mitscherlich, Kopp's 
Jahresber. 1859, 594). 

8. Calf - or Veal-fat. —White; softer than beef-suet; greasy to the 
touch; has a sharp, disagreeable odour. Begins to melt at 52°. The 
soda-soap is brownish-yellow, moderately hard, and nearly inodorous 
(Joss). 

9. Camel-fat . — From the hump. Yellowish-white; softer than beef- 
suet; begins to melt at 22*5°. The soda-soap is brownish-white, 
inodorous, and becomes very hard (Joss). 

10. Fat of Cantharides. The fat extracted by ether is buttery, 
somewhat granular, green, with acid reaction, and the odour of can¬ 
tharides. Melts at 34°, solidifies at 32°. Yields, by saponification, a 
trace of volatile acid, also palmitic acid, oleic acid, and a small quantity 
of stearic acid. These, according to Gossman, are present as acid 
glycerides (Gossman, Ann. Pharm. 86, 317; 89, 123). 

11. Carapa-oil. —From the seed of Carapa guianensis. Colourless, 
viscid, nearly solid (Richard). When expressed in the warmth of the 
sun, it becomes solid at 4° and melts at 10° (Boullay). Tastes very 
bitter. When exposed to the air, it becomes yellowish, rancid, and of 
the consistence of butter. It is anthelmintic (H. Richard, J. Chim. med. 

6, 38; Br. Arch. 34, 146). It may be freed from bitter principle by 
repeated boiling with water, or by hot acetic acid (Boullay, J. Pharm. 

7, 293). Sparingly soluble in alcohol, easily in ether (Cadet, J. Pharm. 
5, 49). 

12. Chinese or Vegetable Tallow. From the berries of Btillingia 
sebifera (Bandhuch viii. Phytochem. 24) ? which contain a tallowy fat in the 
husk, and a liquid fat in the kernel. It appears to occur in several 
varieties, a. Greenish-white; melts at 44*4°; yields, by saponification, 
an acid, which, after recrystallisation from alcohol, softens at 61*7°, 
melts at 67*8°, and forms a silver-salt containing* 27*95 p. c. silver; 
probably a mixture of palmitic (margane, according to Thomson & Wood) and 
stearic acids (Thomson & Wood, Phil. Mag. [3] 24, 350 ; J. pr. Chem. 
47, 239). 

h. The commercial tallow foims a light white mass of sp. gr. 0 818 
at 12°, destitute of taste and odour (v. Borclc). Has a faint odour, 
and tans brown on exposure to the air (Maskelyne). Melts at 37° 
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(v. Borck, Maskelyne), solidifies partially at 32° (Maskelyne), 30° 
(v. Borck), and hardens at 22° (v. Borck), 26° (Maskelyne). The 
tallow recently melted and cooled again melts at 44° • by expressing 
the more fusible portion, the melting point of the residue may be 
raised to 49° (Maskelyne). The fat extracted from the husk by 
boiling alcohol melts at 40°, and after recrystallisation at 48* 
(v. Borck). It dissolves in oil of turpentine and in coal-tar oil; in 
wood-spirit, ether, and alcohol, or in mixtures of these liquids, it dis¬ 
solves partially at mean temperatures, completely at the boiling heat 
(Maskelyne).—It has an acid reaction, arising from admixture of 
acetic or propionic acid. It contains olein and palmitin. The palmitic 
acid separated from the latter is that which v. Borck described as stdlistearic acid. 
(Maskelyne, Chem . Soc. Qu. J*. 8, 1; J. pr. Chem. 65, 287; v. Borck, 
J '. pi\ Chem. 49, 395). 

13. Fat of Cocculus-grains. — From the seeds of Menispermum 
Cocculics ( PCandbuch , viii., Phytochem. 44). White, scentless, of mild taste, 
sp. gr. 0*9. Dissolves in 12 pts. of boiling alcohol, 25 pts. cold 
alcohol, and in 2} pts. ether (Boullay, Bull. Pharm . 4, 21). The fat 
expressed from the peeled seeds, with aid of heat, melts partially at 
22°, completely at 25*5°. It is nearly insoluble in cold, easily soluble 
In warm alcohol, easily also in ether, -whence it crystallises in warty 
crusts (Crowder, Phi. Mag . [4], 4, 21). — Contains oleic and stearic 
acids, partly free, partly as glycerides (Francis, Ann. Pharm. 42, 255). 
Casaseca & Lecanu found also margaric acid; Crowder likewise 
observed an acid which melted at a lower temperature than stearic 
acid (at 56°), perhaps palmitic acid. — When cocculus grains are freed 
from picrotoxin and colouring matter, by treating them three or four 
times with alcohol, and the residue is exhausted with warm ether, the 
ethereal liquid deposits on cooling, or when the ether is distilled off, 
a white fat, which after recrystallisation from boiling absolute alcohol, 
forms the Stearophanin of Francis. It melts between 35° and 36° ; 
solidifies on cooling to a tough, non-friable, waxy mass having a wavy 
surface; contains 75*9 p. c. C., 12*2 H., and 11*9 0.; dissolves sparingly 
in alcohol, easily in warm ether. It yields stearic acid by saponification, 
and acrolein by dry distillation, but does not agree in melting point 
with terstearin. 

14. Cochineal-fat. — Cochineal is exhausted with ether; the ether 
is evaporated; the residual yellow fat is dissolved in absolute alcohol; 
the solution cooled; and the fat which then separates is twice re-dis- 
solved in alcohol, or till it has lost its red colour. — White translucent 
laminae, melting at 40°, destitute of taste and odour. It is saponified 
by alkalis. Soluble in ether, and in hot, but not in cold alcohol 
(Pelletier & Caventou, Ann. CJiim. Phys. 8, 271). The fat of Coccus 
polonicus crystallises after cooling like spermaceti (Lowitz, Scher. Ann . 
4, 45) ; when obtained by extraction with ether, it is reddish-yellow, 
hard, and brittle, and of repulsive animal odour. It melts at 71*5°, 
solidifies partially at 55°, completely at 50°, and forms a very hard, 
white, inodorous soda-soap (Joss, J. pr. Chem. 1, 39). It dissolves 
in less than its own weight of hot alcohol, forming a liquid which 
solidifies on cooling (Kirchhoff, Scher. Ann . 4, 44). 

15. Cocoa-nut oil . Cocoa-fat. Cocoa-butter. — From the nut of 

Cocos nucifera. The fat obtained by boiling with water, is white, 
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of unctuous consistence, melts to a tliin oil which solidifies again at 
16° or 18°, and tastes like butter and cheese. It is less soluble in 
alcohol of sp. gr. 0*818 than palm oil, but much more soluble than 
Galam-butter (Guibourt, J. Chim. mid. 1, 178). — The fat obtained by 
cold pressure is greenish-white, moderately firm at 9°, crystalline, 
melts at 21°, completely at 31°, becomes turbid at 12°, and yields a 
scentless, hard and white soda-soap (Joss, J. pr. Chem . 1, 33). It 
dissolves readily in cold ether (Lecanu). Compare Trommsdorff (A. Tr. 
24, 2, 54) ; Bizio (<J. Pharm. 19, 456) ; also re, 365; xy , 41; and under Azelaic 
acid — The glycerin of cocoa-nut oil does not differ in any respect 
from ordinary glycerin (A. W. Hofmann, Ann . Pharm. 115, 276). 

16. Coffee-fat . —Coffee is exhausted with alcohol of 40,° B, and the 
solution is cooled to — 6°, whereupon part of the fat separates out; 
the rest may be precipitated by water. White, inodorous, of the con¬ 
sistence of lard; melts at 37*5°; turns rancid on exposure to the air 
(Seguin, Ann. Chun. 92, 13). Contains palmitic acid, and an acid 
having the composition C 24 R 24 0 4 , more soluble than palmitic acid, but 
perhaps a mixture (Bochleder, Wien. AJcacl. Per. 24, 40). 

17. Goipse-fat. Adipocire. —The fat of a pig which had been buried 
f or 15 years was free from glycerin and ammonia, and contained stearic 
acid (melting at 79° <), margaric acid melting at 60°, and oleic acid 
(Gregory, Ann. Pharm . 61, 362);—Adipocire of a sheep buried for 
16 yeais contained 94*2 p. c. solid fatty acids, a small quantity of oleic 
acid, and a tiacc of volatile acid, but neither ammonia, glycerin, nor 
cholesterin.—The fat of human bodies, buried for intervals of 6 to 15 
years, contained fiom 97*3 to 97*8 p. c. fatty acids, including palmitic, 
stearic, and oleic acids. The lat from a fossil bone of Bison 
amcncanus contained the fatty acids of tallow to the amount of 86*31 
p, c., combined with 10*10 p. c. lime (Wetheiill, J. pr. Chem. 68, 26; 
Zieh. Kopp's Jahresber. 1855, 517. See also Handbuch , viii. Zoochem. 
542).—On distilling portions of a human body which had been, buried 
for 5 years, with aqueous hydrochloric of sp. gr. 1*14, Ludwig and 
Kromayer (N. Br. Arch. 97, 275) saw laminar crystals pass over, 
having a repulsive odour. Those crystals contained free stearic and 
palmitic acids, and a brown, stinking, sulphuretted oil, not capable of 
uniting with bases. —See further Enubhe ( A G-ehl. 4,439; Ckevrcul, A mi. Chim . 
95, 25; Landerer, Mepert. 44, 1; H. Muller, Repert, 44, 21). 

18. Fat of Cyclicodaphne sebifera.— Melts at 45°; contains 14 p. c. 
olein and 85*2 p.’c. laurosteaiin (Gorkom, Lieb. Kopp’s Jahresb. 1860, 323). 

19. Deer-fat .—This fat contains two kinds of tallow which can be 
separated by boiling alcohol. The undissolved tallow is white, brittle, 
scentless, of dull fracture, and sp. gr. 0*968 ; it softens at 49°, begins 
to melt at 49-5°, and to solidify at 46*5°. When saponified it yields 
an acid melting at 35°. It is perfectly insoluble in boiling alcohol of 
sp. gr. 0*88, slightly soluble in boiling alcohol of sp. gr. 0*83, but 
separates out almost completely on cooling. It dissolves completely 
in ether, especially at the boiling heat, and in warmed oil of turpen¬ 
tine. — The dissolved tallow separates from the alcoholic solution on 
cooling, while olein remains dissolved. It resembles the former. Bp. gr. 

Begins to melt at 57°; the acid separated from the soap begins 
at 53*5°. This tallow is more soluble in alcohol than the 
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20. Fat of Dika-hread .—From the almonds of Mangifera gabonensis 
(Handbnch vm. Fkytochem 19). Obtained by boiling with water and press¬ 
ing. Resembles cacao-butter. Melts at 30 p , or, if it has been ex¬ 
tracted with ether, at 33*5°. Contains lauric acid (xv. 43) and myris- 
tic acid (xvi. 209), doubtless as glycerides. 

# 21. Dog-fat .—Brownish white, with the taste of goose-fat and a 
faint odour. Begins to melt at 22*5 p . The soda-soap is white, hard, 
and becomes in course of time greenish white and very hard (Joss). 

22. Elephant's fat .—White or yellowish; soft; nearly inodorous hi 
the fresh state, melting at 28°; after separation of the liquid portion, it 
melts at 47*8°; after repeated crystallisation from alcohol, at 50°. 
Contains 21*3 p. c. margarin, 78*7 p. c. olein. The liquid fat dis¬ 
solves sparingly in alcohol, easily in ether. It is not converted into 
elaidic acid by nitric acid, and does not dry up. (Filhol & Joly, 
Compt . rend . 35, 393; Lieb . Kopp's Jakresber . 1852, 519). 

23. Fox-fat .—Of the colour and hardness of goose-fat at common 
temperatures, like hog’s lard at 9°. Begins to melt at 27°; per¬ 
fectly fluid at 54 p (Joss). 

24. Goafs fat .—Contains about 69 p. c. stearin, 26 p. c. margarin, 
and 5 p. c. olein (Joss, J . pi\ Chem . 4, 369). 

25. Goose-fat .—Very pale yellow; melts between 24° and and 26°; 
has an agreeable odour. Neutral. Contains, besides stearin and 
olein, a trace of matter soluble in water (Chevreul). Oontains 
glycerides of the volatile acids, caproic and butyric, and of the fixed 
acids, stearic, margaric, and oleic (Gottlieb, Ann. Pharm . 57, 34). — By 
pressure at — 2°, it may be resolved into 32 p. c. tallow, melting at 
44°, and 68 p. c. slightly coloured oil (Braeonnot); Gusserow ( Kastn . 
Arch. 19, 71) separated it into \ tallow and f oil. When the two fats 
are saponified and the soaps decomposed, the tallow yields acids 
whose melting points range from 47° to 48°, while the oil yields acids 
melting between 38° and 39°. W r hen the two mixtures of acids are 
converted into lead-salts, ether extracts from the lead-salts obtained 
from the tallow, 31 p. c., and from that yielded by the oil, 63*8 p. c. 
oleate of lead. 

26. Hare's fat. —Honey-yellow; smells like linseed-oil varnish; 
viscid, syrupy andfriable at common temperatures. Dries up on exposure 
to the air. Begins to melt at 26°. Very difficult to saponify, a brown 
resin separating* at the same time. The soda-soap is yellow, light, 
hard, and has a faint odour (Joss). Contains volatile adds 
(Bedtenbacher). 

27. Hog's lard. —"White; of sp. gr. 0*912 (Brandes & Reiehe). Sp. gr. 
== 0*988 at 15°; = 0*8918 at 50° = 0*8811 at 69°; = 0*8628 at 94*, 
that of water at 15° being = 1 (Saussure). Melts at 40*5° (A. Vogel); 
that from the kidneys is perfectly fluid at 30° (Gusserow). As the 
melted fat solidifies, the temperature rises, sometimes from 26° to 27 p , 
sometimes from 29 Q to 31 Q (Chevreul). Has a faint odour, excepting 
when heated with water. Does not redden litmus.—Contains stearin, 
margarin, olein, a substance smelling like bile, also chloride of sodium 
and acetate of soda (Chevreul). Braeonnot Ann . ( Chim . Phjs. 93, 231) 
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decomposed it by pressure at 0°, into 62 pts. colourless oil not 
solidifying at a very low temperatures, and 38 pts. tallow. Gusserow 
(Kastn. Arch. 19, 75), obtained, by pressure at 3°, then at 6° to 8°, 
35 pts. tallow melting between 46 Q andj48°, and yielding by saponifica¬ 
tion acids melting between 62° and 65 Q , together with 65 pts. olein 
solidifying at -f- 2°. — The acids separated from hog's lard solidify 
at 39° (Chevieul). Hog’s lard becomes rancid and yellow when ex¬ 
posed to light, even if air be excluded, but does not turn sour unless 
exposed to the air (A. Vogel). Sec Terstearin . By dry distillation, it 
yields acrolein (ix. 365) (Buchner), together with a mixture of hydro¬ 
carbons containing equal numbeis of atoms of carbon and hydrogen 
(Gerhardt, N. Ann . Chim. Phys. 15, 243).—By the pancreatic juice, it 
is resolved into glycerin and acids melting at 61° (Berthelot). Dis¬ 
solves phosphorus and sulphur.—Soluble in 36 pts. boiling alcohol of 
sp. gr 0*816 (Ohevreul). —(On the adulterations of hog’s lard, see Chateau, 
MulK JSoc. 1Bull. 32, 403) ) 

28. Horse-fat . — Brownish, of the consistence of turpentine, with a 
faint, fatty odour. At 9° it acquires the consistence of hog’s lard, 
but a portion remains liquid. — The soda-soap is brown, very hard, 
and becomes softer by keeping. — The marrow of the bones is wax- 
yellow, greasy, unctuous, hardens, and becomes greenish-yellow on 
exposure to the air. It begins to melt at 65°, and becomes syrupy at 
84°. The soda-soap is hard, very white, scentless, and light. — The 
neck-fat is pure white, more solid than hog’s lard, contains i stearin 
and f olein. Begins to melt at 32°. The soda-soap is yellowish, very 
soft, and greasy (Joss, J*jpr. Ghem . 1, 37). 

29. Human fat. — That of the kidneys is yellowish, scentless, 
becomes turbid at 25° after fusion, and solidifies completely at 17°; 
that from the thighs is yellowish, scentless, perfectly fluid at 15°, depo¬ 
siting tallow only gradually, while a large portion remains liquid 
(Clievreul). That from the extremities is perfectly fluid between 
20° and 22°, and solidifies between 12° and 15°; in other cases, it 
melted between 15° and 18°, and solidified to a soft mass at 6° or 7°. 
Between 12° and 15°, it is resolved into olein and stearin (Gusserow, 
Kastn . Arxh. 19, 76). — Not acid (Ohevreul). — The expressed liquid 
portion, when left to stand in half-closed vessels, gradually deposits 
solid fatty acids (Heintz). — Human fat dissolves in 40 pts. alcohol of 
sp. gr. 0*821 (Ohevreul). — It contains oleic, palmitic, and a small 
quantity of stearic acid, all in combination with glycerin (Heintz). It 
contains margarin and olein, and a bitter yellowish substance, having 
the taste and odour of bile; the soap yields also a trace of volatile 
acids [including caprylic acid (Lerch, Ann . Pharm . 59, 57)] (Ohevreul). 
According to Lecanu, It contains a peculiar tallow, having a pearly 
lustre, and slightly soluble in ether. — The oil expressed from human 
fat is olein, with a small quantity of another oily fat, the acid of which 
forms a baryta-salt containing 27 to 28 p. c. baryta, more fusible and 
more soluble in ether, but less soluble in alcohol than oleatc of baryta 
(Heintz). 

30. Jaguar's lard. — Orange-yellow; solidifies at 29 5°, a small 
quantity of oil remaining liquid; has a veiy unpleasant odour, becoming 
stronger on saponification. Does not redden litmus. Contains, besides 
oil and tallow, a yellow, bitter, oily substance, which remains dissolved 
on precipitating the alcoholic solution with water, and apparently also 
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a small quantity of acetic acid. Yields by saponification, glycerin 
having an offensive odour, and an acid solidifying at 36°. Soluble in 
46 pts. alcohol of sp. gr. 0*891 (Ckevreul). 

31. Japan wax .—Imported from the East Indian Islands and 
Japan, also from the West Indies and Brazil, perhaps in several 
varieties. According to Fr. Nesenbeck {Report. 46, 283), it is obtained 
in Japan from Rhus succedanea. Landerer (Repert. 44, 1) regarded it 
as adipoeire. —Large round cakes, about an inch thick, arched and 
forked on one side ; when exposed to the air, it becomes covered with 
a white film (Sthamer). Yellowish white; has a somewhat rancid 
smell and taste, producing irritation in the throat; softer and more 
unctuous than wax, but more friable, and may be distinguished by its 
property of crumbling to a coarse powder when chewed. Sp. gr. 0*98 
(Muller, Trommsdorff), 0*97 at 19° (Oppermann). Has an acid 
reaction. When warmed, it first becomes tough, than melts at 47*5° 
(Trommsdorff), 45° (H. Muller); at 42° and solidifies at 40° (Sthamer). 
The East Indian variety melts at 50°, and solidifies at 42*5°; the West 
Indian melts at 49°, and solidifies at 45° ; the former contains 70*00 
p. c. 0., 12*07 H.; the latter 71*88 C., 12*03 H. (Oppermann). 

When completely saponified, it yields glycerin, and a hard, compact, 
friable soap, the acid of which melts at 60° (Oppermann), and consists 
of palmitic acid free from oleic. The wax purified by recrystallisation 
from ether contains, on the average, 73*12 p. c. C., 11*85 H. (Sthamer), 
and according to Berthelot (W. Ann . Chim. Pkys. 41,242), should perhaps 
be regaided as bipalmitin (p. 377). * Brandes [2Z. JBr. Arch. 17, 288) saponi¬ 
fied the wax with alcoholic potash, and regarded the resulting acid as identical with 
the wax-acid of Hess. — When Japan wax is subjected to dry distillation, 
acrolein is evolved, and a dark-coloured distillate is obtained, which 
melts at 49°, does not give up sebacic acid to boding water, but by 
solution in potash-ley, salting out, and decomposition of the soap, 
yields an acid, which, after recrystallisation from alcohol, exhibits the 
composition and properties of palmitic acid. — The wax oxidised by 
nitric acid, yields succinic, but no other acid (Sthamer, Ann. Pharm. 43, 
335). It is easdy bleached by chlorine, but the chlorine cannot be sub¬ 
sequently quite removed from it (Trommsdorff, J.pr. Chem. 1, 151). 
It dissolves in 3 pts. boiling alcohol of 96 p. c.; not in the same liquid 
when cold; the solution solidifies on cooling to a white fine-grained 
mass (H. Muller, Repei't . 14, 25). The solution in hot ether deposits 
flocks (Oppermann, Mag. Pharm . 35, 57; Ann . Chim. Phys. 49, 240). 

32. Laurel-fat or Bay-fat. — Obtained by boiling or pressing bay- 
berries. Yellow-green, granular butter, or thick oil, having an aromatic 
odour, and bitter aromatic taste. It contains a volatile oil (xiv, 360), 
laurel- or bay-camphor (xv. 52), laurostearin (xv. 50), a liquid green 
fat, and a resin. It dissolves perfectly in ether, partially in cold 
alcohol (Bonastre, J. Pharm . 10, 30. — Marsson, Ann. Pharm . 41, 329). 
See also Orosotirdi (J. Chim. med. 7, 257, 321 and 385 ; abstr. Zieb. Kopp's 
Jahresber. 1851, 562), who distinguishes between Btearolaurin and Slearolauretin 
from laurels. 

33. Mafurra-tallow. From the seed of a plant indigenous in 
Mozambique. Yellowish; smells like cacao-butter; melts less easily 
than beef-fat. Dissolves sparingly in boiling alcohol, easily in ether. 
Contains olein and palmitin (Boms & Pimentel, Compt . rend. 41, 703; 
abstr. J . pr. Chem . 67, 286). 

34. Fat of Maize-seed . — Occurs in variable quantity, and not in 
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every variety of maize.—Yellow butter, red in rather thick layers; 
melts between 22° and 25°; has a faint odour of vanilla; separates 
on filtering paper into oil and tallow; soluble in alcohol, and in all pro¬ 
portions in ether (Bizio). — The thick yellow oil extracted by ether, 
dissolves completely in alkaline carbonates, forming a soap; hence it 
consists of a fatty acid, probably formed from the fat of the seed. 
Contains 79*68 p. c. C., 11*53 H., and 8*79 0. (Fresenius, Ann. Pharm. 
45, 127). 

35. Mutton-fat . — White, scentless at first, but acquires a peculiar 
odour by exposure to the air. Neutral (Chevreul). Melts at 50° 
(Arbacher). Solidifies at 37°, the temperature raising to 39°, or at 
40°, with rise of temperature to 41° (Chevreul)^ Consists mainly of 
stearin, together with palmitin and small quantities of olein and hircin 
(x, 89) (Chevreul, Heintz), According* to Lecanu, it contains, in addition 
to stearin, a peculiar fat, which melts at 47°, yields by saponification an 
acid melting at 66°, and is much more soluble in ether than stearin. 
It contains, besides oleic acid, a liquid acid of lower atomic weight, the 
baryta-salt of which is taken up by ether before the oleate (Heintz, 
Pogg . 87, 555). From the alcoholic solution, water precipitates mutton- 
suet, whilst an acid extractive matter remains in solution (Chevreul). 
Dissolves in 44 pts. boiling alcohol of sp. gr. 0*821 (Chevreul); in more 
than 60 pts. of (cold) ether (Lecanu). Com#. Bracounot (Ann. CMm. 93, 
274), Nicholson (Seller. J. 1, 481.) — Sheep's marrow is resolved by pressure 
at — 2° into 26 pts. solid friable tallow melting at 51°, and 74 pts. oil 
(Bracoimot). 

36. My rica-tallow, Myrtle-wax .—Obtained by pressing the berries 
of Myrica cerifera (or M . cor difolia > John), with water. — Pale green, 
translucent, brittle and Liable in the cold, of splintery fracture, less 
extensible when warm than bees-wax. lias an aromatic taste and 
odour. Sp. gr. 1*0 (John); 1*015 (Bostock); 1*005 (Moore). Melts 
at 42*5° (John); 43*0° (Bostock); 49° (Chevreul); 47° to 49° (Moore). 
When purified by treatment with boiling* water and cold alcohol, it 
melts at 47*5°, and contains 74*03 p. c. C., 12*07 H., and 13*70 O. 
(Lewy, N. Ann. Chim. Phys. 13, 448). — Contains a large quantity of 
palmitic and a small quantity of myristic acid, for the most part in the 
free state, but to a smaller extent combined with glycerin; no oleic, 
nor any volatile acid (Moore). According to Chevreul, it yields by 
saponification, stearic, margaric, and oleic acids. According to Bostock 
& John, it contains myricin and cerin, besides chlorophyll, odoriferous 
substances, and traces of salts.—It dissolves in oil of vitriol with 
yellow, or if heated, with brown colour. —Saponifies easily, forming a 
very solid, white soap (Cadet, Bostock) ; the mixture of acids separated 
therefrom melts at 60° or 61° (Moore). With ammonia it forms an 
emulsion; with litharge it forms with great facility a hard plaster 
(Cadet, Bostock). 

It dissolves in 20 pts. of hot alcohol, a portion (pahnitin, "according 
to Moore), remaining however undissolved, and on cooling f separates 
out (Bostock); the solution, formed with aid of heat, solidifies on 
cooling, and when perfectly cold, is no longer precipitahle by water 
(John). It is nearly insoluble in cold ether, but dissolves in 4 pts. of 
boiling ether, the solution, as it cools, depositing the greater part 
of the tallow without colour, and itself retaining a fine green colour 
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(Bostock). Cold oil of turpentine softens myriea-tallow, and hot oil of 
turpentine dissolves it to the amount of -jL-th of its own weight, the 
solution on cooling, depositing white opaque granules. Fat oils like¬ 
wise dissolve the tallow with facility (Cadet, Ann. Ghim. 44, 140; 
Bostock, Nicholson J. of Natur . Phil. 4; A. GehL 6, 645 ; John, Ghent. 
Schrift. 4, 38 ; Moore, Sill Amen. J. [2], 38, 313 ; Chan. Gentr. 1862, 
779). 

37. Fats of various sjpecies of Myristica. — a. Nutmeg-butter. *— 
Obtained by pressing the seeds of Myristica moschata. Commercial 
nutmeg-butter melts at 51° (Uricoechea) at 41° (Bicker). Sp. gr. 
0*995 (Ricker). It contains, besides volatile oil (xiv. 389) and nutmeg- 
camphor (xiv. 389), two solid fats, the larger portion consisting of 
inyristin (xvi. 215) w r hieh remains undissolved when the whole is 
treated with cold alcohol. On evaporating the alcoholic solution, 
there remains a red, soft fat, which, when distilled with water, gives 
off a volatile oil, and on subsequent distillation without water, white 
crystals exhibiting the characters of paraffin. In the retort there 
remains a black saponifiable mass (Playfair, Ann. Pharm. 37. 152 and 
163). — Nutmeg-butter is only parti}" saponified by boiling with 
potash, half of it remaining in the form of an oil which solidifies on 
cooling (Bollaert). It dissolves in 4 pts. of boiling alcohol, and only 
partially in cold ether (Schrader, Lecanu). 

The fat obtained from bruised nutmegs by warm pressing has a sp. gr. 
of 0*998, a pale yellow colour, quickly becoming whitish, and a strong 
odour of nutmegs. It melts at 45°, and forms warty excrescences 
when solidified. It makes grease-spots on paper, but slowly and only 
when warmed. The saturated solution in boiling ether solidifies, on 
cooling, to a solid coherent crust, whereas the solution of commercial 
nutmeg-butter remains pulpy. The ethereal solution if evaporated, 
after the addition of absolute alcohol, deposits rings of crystals 
(A. Ricker, N. Jahrb. Pharm. 19, 17). 

The non-saponifiable fat of nutmeg-butter is white, crystalline, very 
fusible, tasteless, and inodorous. It boils at 315*5° without much 
decomposition, is inflammable, and is converted by nitric acid, with 
evolution of nitrons gas, into a still crystalline yellow mass, easily 
saponifiable by alkalis. It is carbonised by oil of vitriol, but Is not 
altered either by hydrochloric acid or by boiling potash-ley. It dis¬ 
solves sparingly in cold, abundantly in hot alcohol, separating out on 
cooling; easily in cold ether and hi fixed oils (Bollaert, Ghent. Soc . Qu. 
J . 18, 317). 

b. Otoba-fat. From the fruit of Myristica Otoba . — Nearly colour¬ 
less, buttery, smells like nutmegs when fresh, disagreeably when 
melted. Melts at 35°. Contains myristin (p. 215), olein, and otobite 
(Uricoechea, Ann. Pharm. 91, 369). 

The Otobite passes into the soap, and into the precipitate formed 
by treating the soap with alcoholic magnesia. When the myristic acid 
separated from this precipitate, is dissolved in alcohol, otobite remains 
behind, and may be obtained pure and crystallised from hot alcohol 
or ether. — Large colourless prisms, having a glassy lustre, taste¬ 
less and inodorous, melting at 133°, and solidifying in the crystalline, 
or if more strongly heated, in the amorphous state. It Is not volatile, 
but creeps up the sides of the tube when heated. Insoluble in water. 
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Contains, on the average, 73'02 p. c. C., 6*40 H., and 20*58 0., 
agreeing with the formula C 24 H 13 0 5 (Uricoechea). 3 

0 cub a-wax from Myristica ocaba , officinalis , or sebifera is yellowish- 
white, melts at 36*5°, dissolves in boiling alcohol, and contains 74*00 
p. c. C., 11*35 H., and 14*65 0. (Lewy, if. Ann , Chim. Phys. 13, 449). 

c. Tallow of Myristica selifera. Virola tallow . Obtained by boiling 
the shelled almonds. Yellowish cakes, covered with a thin, pearly, 
whitish crust, black in the interior, and marked with white, from 
separation of white groups of crystals. Melts partially at 44°, com¬ 
pletely at 50°. Half soluble in ammonia-water, perfectly in alcohol 
and ether. It is hut partially saponifiable, leaving white flocks, soft, 
tough, and less fusible than the tallow itself (Bonastre, J. Pharm. 19, 
190 ; Ann. Pliarm . 7, 49). 

d. Bichuhyba fat . Becuiba-balsam. — From the fruit of Myristica 
officinalis s. Bicuhyba . Resembles nutmeg-butter, but has a sourish, 
sharp taste. By agitation with 12 times its weight of absolute alcohol, 
it is resolved into 45 p. c. of yellowish pulverulent residue, and a solu¬ 
tion which, when evaporated, deposits a pale yellow laminated fat. The 
portion insoluble in cold absolute alcohol, forms when recrystallised from 
boiling alcohol of 75 p. c.—which leaves behind a brown tenacious 
mass—a white friable tallow, having a mild taste and no smell, 
saponifiable, and yielding, by decomposition of the soap, an acid 
which melts at 40° (Braudes, Ann. Pharm . 7, 52). A white-yellow 
bicuhyba fat melting at 35°, and soluble in boiling alcohol, was found 
to contain 74*38 p. c. C., 11*12 H., and 14*50 O. (Lewy, N. Ann . Chim. 
Phys . 13, 450). — The fruit of Myristica off. yields, by warm pressing, 
a yellow-brown fat which solidifies immediately, and a larger quantity 
of it on subsequent exhaustion with ether. This fat melts at 47*5°, and 
solidifies at 25°; sp. gr. = 0*9559 at 25°. Oil of vitriol colours it brown, 
and dissolves it with dark red colour; sulphurous acid decolorises 
it completely. Hot nitric acid renders it more solid, and gives it a 
bright orange-yellow colour; mercurous nitrate causes it to solidify in 
the form of bicuhyba-eldidin. It is saponifiable, and yields a friable 
soap. "When this fat is washed successively with water and with 
alcohol, the water takes up a brown glutinous extract, and the 
alcohol dissolves fat and resin ; the thoroughly washed residue yields, 
by saponification and decomposition of the soap, volatile acids (one of 
which is crystallisable), and non-volatile fatty acids, which may be 
separated by cold alcohol, into a soluble oily portion and an insoluble 
residue. The soluble portion melts at 17*5° to a brown oil. From the 
insoluble portion, boiling alcohol extracts bicuhyba-stearic acid, leaving 
a brown resin undissolved. Bicuhyba-stearic acid separates from boiling 
alcohol in colourless needles, melting at 55°, solidifying* at 35°. Oil 
of vitriol colours it red brown, itself becoming brown-red in half an 
hour, and afterwards crimson. With soda, baryta, magnesia, and 
lead-oxide, the acid forms salts, which dissolve in ether and crystal¬ 
lise therefrom; the cupric salt is insoluble in water. The glyceride 
of this acid may be extracted by boiling alcohol from the fruits pre¬ 
viously exhausted with ether, and separates from the cooled solution 
in white flocks. With potash, it founs a red soap, from which acids 
precipitate white bicuhyba-stearic acid (Peckolt, N. Br. Arch . 107, 285, 
108, 14). 
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The aril his (mace) of Myristica officinalis contains a fat, viscid, gold- 
yellow oil, which may be extracted by ether, and solidifies at H- 15° to 
a white mass of crystalline stars. Tastes and smells like olive-oil. 
Does not solidify with nitric acid (Peckolt). 

38. Ox- or Beef-fat .— Pale yellow or white; melts at 47° 
(Arzbacher) ; at 39°, and solidifies at 37° (Ghevreul). Dissolves in 40 
pts. boiling alcohol of sp. gr. 0*821.—Contains more stearin than hnman 
fat, more palmitin than mutton fat, and about as much olein as the latter 
(Heintz). By saponification it yields a small quantity of volatile acid 
(Chevreul), and besides oleic acid, a liquid acid of lower atomic weight, 
whose baryta-salt dissolves more readily in ether, and when not per¬ 
fectly pure, contains 45*62 p. c. C., 6*44 H., 14*56 0., and 33*38 BaO. 
(Heintz, Pogg. 89, 582). — Beef-marrow is bluish-white, melts at 45° 
(Berzelius), at 45*5° (Eylerts), and solidifies on cooling (at 35°, accord¬ 
ing to Eylerts) to a granular mass. It dissolves partially in boiling 
alcohol, the solution depositing white flocks on cooling; in ether also 
it dissolves with difficulty (Berzelius, JSf. GehL 2, 292). Contains the 
glycerides of palmitic, oleic, and medullic acids, the last (C^H^O 4 ) to 
the amount of 10 p. c. It does not contain stearic acid (Eylerts, 
Pharm . Viertelj. 9, 330; A r . Br. Arch . 104, 129). — The oil called 
Neat's foot oil (Klauenfett ), which runs at a gentle heat from the fresh 
feet of oxen (or of sheep) is pale yellow, destitute of taste and odour, 
and deposits a small quantity of tallow at low temperatures. It 
thickens but slowly, and does not turn rancid. "With alcoholic 
ammonia it forms an amide, melting at 85° (Carlet). It is decolorised 
by chlorine, whereas other animal oils are blackened thereby (Chateau). 
Bee also Chateau on the adulterations of beef-suet ( MulTi . Soc. Bull. 32, 365), beef- 
marrow (32. 405), and neat’s foot-oil (32, 268), and the mode of distinguishing 
them. 

39. Palm-oil or Palm-butter {Bandbuch yiii. Phytochem. 83) .—< Fresh 
palm-oil is reddish-yellow, of buttery consistence, has an aromatic 
odour, melts at 27°, and is then resolved, to the amount of about one- 
half, into acids and glycerin. The older the oil the higher the 
melting point, and the greater the proportion of free acids, so that in 
oil melting at 31°, the free acids amount to one-half, and in oil melting 
at 36°, to four-fifths of the whole (Pelouze & Boudet). Melts at 37° 
(Stenhouse). The melting point varies between 24*8° and 35*1° ; the 
upper layers of old oil, which have been exposed to the air, melt 
at 42*2°, the lower at 36*5° (Pohl, Wien . Ahad. Ber. 12, 480; Lieb. 
Kopffis Jahresber . 1854, 462). Palm-oil is perfectly bleached by ex¬ 
posure to the sun for a few days (Grassmann, Bejiwt, 32, 55). By 
steam heated to 160°, it is bleached in two hours, and decomposed, 
with separation of fatty acids melting at 54° (Scharling, J. pr. Chem. 
50, 376). — On the bleaching of palm-oil, see also Stenhouse {Ann. Pharm . 36, 50), 
Payen (N Ann. Chim. Phys. 2, 53), Michaelis {Pogg. 27, 632). It gives off acid 
vapours when heated to 140° and above, and is bleached by heating it 
to 246° (even without access of light and air), and then pouring it 
into water. At 300° it boils, giving off ihe odour of acrolein, and 
yielding a distillate of fatty acids (Pohl). It dissolves in oil of vitriol, 
and deposits palmitic acid on standing (Frerny). It dissolves slowly 
and incompletely in cold alcohol, but mixes in all proportions with 
ether. Dissolves in oil of turpentine and oil of almonds, with separa¬ 
tion of flocculent matters (Guibourt, J. Chim. mid. 1, 177; Henry, 
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J. Pharm . 51, 241). — Contains olein, terpalmitin (margarin, according 
to Pelouze & Bouaet), together with free oleic acid, palmitic acid, and 
glycerin, also a peculiar feiment, which induces the decomposition of 
the glycerides (Pelouze & Boudet). Bee Palmitic acid (p 352), Terpahmtm 
(p 33), and Pahmtomc acid (p 366). 

40. Para or Brazil-nut oil, — From the nuts of Bertholettia excelsa 
(Tlandhuch vm. Phytochem 31), which yield 50 per cent, of oils. Pale 
yellow, inodorous, solidifying completely to a tallowy mass at 0° 
(Caldwell); remains semi-solid at 10° (Bureau). Does not dry up. It 
is solidified by nitric acid; dissolves slightly in cold, easily in boiling 
alcohol, and m all proportions in ether (Dureau, N. JPharm . 6, 132). 
Contains stearin, palmitin, and olein (Caldwell, Ann . Pharm . 98, 120). 

41. Pheasa?it’s fat. —Yellow, inodorous, greasy at common tem¬ 
peratures, but acquires the hardness of beef-suet at 9°. Perfectly 
fluid at 43°. Yields a hard, white, scentless soap (Joss). 

42. Pichurim-fat. — From Fab® pichurim majoi es. The fat extracted 
by cold alcohol is daik brown, buttery, non-ciystalline; has the odour 
of the beans, and an acid reaction. It yields acxolein by distillation. 
When boiled with water, it gives off a volatile oil, and pichurim 
camphor (xv. 50); the residue is saponifiable, and appears to contain 
laurostearin. From the beans previously exhausted with cold alcohol, 
laurostearin (xv. 50) may be extracted by the use of boiling alcohol, 
followed by hot-pressing (Sthamer, Ann Pharm. 53, 390). — On the 
volatile oil of pichuxim-heans, see A. Muller (J. pr. Chem . 58, 463). 

43. Fat of Pistaaa Lentiscus (TPandbuch yin. Phytochem IS) —Obtained 
by comminuting and boiling the benies. Daik green; melts between 
32° and 34° ; may he separated by partial solidification and decanta¬ 
tion of the fluid portion, into a white ciystalline fat melting at 34° 
or 35°, and a dark green fat which remains liquid at 0° (Leprieur, 
N. J. Pharm . 37, 251; Kopp’s Jahresler. 1860, 323). 

44. Fats of Plant-lice. — From Aphis rosce or A. Sambuci. — Extracted 
by boiling alcohol and purified by recrystallisation, whereupon it sepa¬ 
rates as a gelatinous mass, having a silky lustre. — Melts between 27° 
and 30° to a yellowish brown mass, solidifying but slowly. Tasteless, 
inodorous, neutral. Volatilises in a glass tube, giving off vapours 
which redden litmus, and leaving only a trace of charcoal, — With 
hot concentrated nitric acid, it forms a paste, then melts, gives off 
nitrous gas, and is converted into a white substance, similar to that 
which may be obtained by the action of sulphuric acid, and partially 
soluble in cold potash-ley. — It dissolves in cold oil of vitiiol, forming 
a solution, which is colourless at first, but becomes rose-coloured in 12 
or 16 hours, darker red in 24 horn's, and deposits a jelly; water 
destroys the colour, and precipitates a white mass, which reddens 
litmus, is less fusible than the oxiginal fat, and crystallises in needles 
on cooling. The acid filtered from this deposit contains organic matter 
in solution. — The fat is soluble in alcohol, moie freely in ether, and 
crystallises from the former in needles, from the latter in granules 
(Barruel, J . Chim. med. 7, 486). 

45. Potato-fat. — Fresh potatoes contain on the average 0*73 p. c. 
fat extractable by ethers, about half that quantity, but of different con- 
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stitution, existing* in the peel. — The juice of braised potatoes, from 
which the starch has settled clown, is heated to boiling*, whereupon 
albumin and fat separate out, and the latter is extracted by ether. 
Peeled potatoes thus treated, yield a comparatively light-coloured 
solid-fat; unpeeled potatoes a dark liquid fat. By evaporating the 
ethereal solution, there are obtained from peeled potatoes : a. White, 
slender, stellate needles, which turn brown at 270°, without melting, 
are not saponifiable, resemble suberin, and contain, on the average, 
71*34 p. c. 0., 10*8 EL and 15*58 0. These, according to Eiehhorn, 
may be represented by the formula C^H^O 7 . 

b. The mother-liquor leaves when evaporated a yellow buttery fat, 
consisting of a mixture of fatty acids, free from glycerides, and easily 
soluble in aqueous carbonate of soda. This fat melts at 42'5°, 
contains between 70*5 and 75*8 p. c. C., 10*7 and 11*7 H,, and alters 
quickly in contact with the air. By saponification, decomposition with 
hydrochloric acid, and solution in aqueous alcohol, it yields crystals of 
fatty acids, melting at 52°. On dissolving these ip alcohol, and mix¬ 
ing the solution with a small quantity of neutral acetate of lead, thm 
laminae crystallise on cooling, from which an acid melting* at 50° may 
he separated. The mother-liquor mixed with a lai’ge quantity of 
neutral acetate of lead, yields the lead-salt 7 of an acid melting at 58°; 
but the quantity obtained was too small for farther investigation. 
The acid melting at 50°, Eichhoin’s Solanostearic acid , is difficult to 
crystallise; its silver-salt contains 51*05 p. c., 0., 8 86 H., 6*98 O., and 
33*11 AgO., agreeing* appioximately with the formula OTEPAgO 4 . 
This, or a similarly constituted acid (73*79 p. c. 0., 12*52 H., and 
74*63 CL, 13*09 H.) is likewise obtained by the distillation of potato- 
fat. It is, according to Heintz, a mixture of palmitic and myristic acids. 

c. Unpeeled potatoes, cut in slices, dried at 100°, pulverised and 
exhausted with alcohol, yield, after evaporation of the alcohol, an 
extract, from which ether dissolves a brown syrupy fat. On dissolving 
this in potash-ley, separating it out again with acid, and mixing it in 
alcoholic solution with ammonia and chloride of barium, baryta-salts of 
the above-mentioned solid fatty acids are precipitated, while Eichhorn’s 
Solanoleic add remains dissolved, and may be obtained by evaporation 
as a viscid baryta-salt, from which, alcoholic hydrochloric acid separates 
the acid, still coloured brown. This solanoleic acid is not converted into 
elaidic acid by nitrous acid, and is hut partially, or not at all, preci¬ 
pitated from its alcoholic solution by alcoholic neutral acetate of lead. 
It occurs also, though in smaller quantity, in the fat of peeled potatoes 
(Eiehhorn, Pogg. 87, 227). 

Sheep-fat see Mutton-fat (p. 391). 

46, Fat ox wax of Shellac .—Obtained from true and false shellac 
by solution in boiling alcohol and cooling. — White, dries slowly; 
friable; melts at 60°. When heated, it chars and emits a disagreeable 
odour, like that of a recently extinguished tallow candle. Makes 
grease-spots on paper. It is not coloured by cold oil of vitriol, the 
acid acquiring a reddish colour only after 18 hours. With boiling 
potash-lev, it forms a soap, which is insoluble in the caustic solution, 
is resolved into a frothy liquid by immersion in warm water, and is 
reprempitated by alcohol. The precipitate formed by alcohol dissolves 
partially in water, and the solution is rendered turbid by acids. — The 
fat is slightly soluble in cold ether, rock-oil, oil of turpentine, and oil 
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of almonds, the latter solution solidifying to an unctuous mass on 
cooling (Necs v. Eseubock & Mar quart, Ann. Pharm . 13, 288.) 

Spermaceti, see page 347. 

# 4.7. Turtle-fat. — Contains the glycerides of oleic and margaric 
acids, with only a small quantity of volatile acids (Ch. Link, Lieb. 
Kopp’s Jahresb. 1850, 408). 

48. Tallow of Valeria indica. — Obtained by boiling the fruit with 
water. It is white or yellow, greasy and waxy to the touch; spherico- 
radiate on the fractured surface; tasteless; has a faint agreeable 
odour; sp. gr. 0'926 at 15°, 0*8965 at 36*4°, at which temperature it 
melts. By pressure between bibulous paper, it yields a very small 
quantity of oil. It is coloured dirty green by chlorine gas, and sapo¬ 
nified by alkalis. From the pulverised tallow, cold alcohol of sp. gr. 
0*82 extracts 2 p. c. of fixed oil, together with colouring and odori¬ 
ferous matter; boiling alcohol likewise extracts a small quantity of 
tallow, which melts at 37°, and crystallises on cooling (Babington, 
Quart. J. of Sc. 19, 177). 

49. Fats of Wool. — From greasy wool, previously drenched with 
water, alcohol extracts a solid and a liquid fat, called respectively 
Stearerin and Elaierin; the quantity amounts to 20'8 p. c. of the 
washed and dried wool; but wool washed on the large scale, with 
addition of alkaline liquids, yields a much smaller quantity. These 
two fats may be separated by their different degrees of solubility in 
alcohol.—A. Stearerin melts at 60°, is neutral, apparently free from 
nitrogen and sulphur. It does not form an emulsion when boiled with 
water; but by boiling it with 2 pts. hydrate of potash and with water, 
an emulsion is formed without saponification of the fat. It dissolves 
in 1000 pts. alcohol of sp. gr. 0*805 at 15°.—B. Elaierin: Melts at 
15°. Neutral. Forms an emulsion when boiled with water, and is 
saponified by hydrate of potash. Dissolves in 143 pts. alcohol of sp. 
0*805 at 15°. —When the two fats are heated with water and hydrate 
of potash for 125 hours in contact with the air, no solution is obtained, 
but the fats appear to be completely altered. On mixing the alkaline 
liquid with phosphoric acid, and separating the acid solution from the 
precipitated fat, the latter is found to consist of one or two neutral 
substances, and two acids of different melting point, the alkaline salts 
of which resemble resin-soaps. The acid solution yields by distillation, 
a volatile acid, having the odour of delphinic (valerianic) acid (Chevreul, 
Bev. scient. 1, 368. — Oompt. rend. 14, 783 ; J.pr. Chem . 27, 57). 


Oxygen-nucleus C 32 H 30 0 2 . 

Jalapinolic Acid. 

C^II^O 6 = C 32 II 30 O 3 ,O 4 . 

W. Mater. Ann. Pharm. 95, 149. 

Keller. Ann. Pharm. 104, 63 ; further with connected data, 109 
209. 

Spiroatis. Ann. Pharm. 116, 304. 

Scammonolic acid. 
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Formation . 1. By treating jalapinol with caustic alkalis, or with 

baryta (Mayer).— 2. By the action of melting- hydrate of potash on 
jalapin, or jalapic acid (Mayer). Jala pin and jalapic acid prepared 
from scammony, are resolved" by mineral acids into jalapinolic acid and 
sugar (Spirgatis). Comp. Seller’s statement, (p. 408). 

Preparation . 1. Jalapin is added gradually and by small portions 

to hydrate of soda melted with water (the mass then frothing up 
violently, giving oft hydrogen, and turning brown); the mixture is 
heated and stirred as long- as hydrogen continues to escape; the 
crumbling light-yellow mass is dissolved in water after cooling; and 
the greater part of the alkali is neutralised with acid. The jalapinolate 
of soda, which separates after some hours, is collected, washed, and 
decomposed by fusion with hot acidulated water; the separated acid 
is again repeatedly melted with pure water, then dissolved in alcohol 
and treated with animal charcoal; the somewhat concentrated filtrate 
is mixed with a large quantity of warm water; and the solid acid 
which separates on cooling is collected (Mayei). From the mother-liquor 
filtered from the jalapinolate of soda, excess of acid still separates a small quantity 

of impure jalapinolic acid (Mayer) -2. The hot aqueous solution of jalapic 

acid (from scammony) is digested in the water-bath for a fortnight 
with, dilute sulphuric acid; and the tallowy mass which separates on 
cooling*, is freed from sulphuric acid by washing with hot water, and 
crystallised from ether, with help of animal charcoal (Spirgatis).— 
3. Jalapin from scammony is added to boiling baryta-water; the liquid 
is heated till the whole is dissolved, and a sample of the filtrate is not 
rendered turbid, either by water or by hydrochloric acid; and the solu¬ 
tion, after filtration, is mixed with one-third of its volume of fuming 
hydrochloric acid. The liquid becomes turbid in about 20 hours, and 
solidifies in the course of 10 days to a thick pulp, which is collected, 
washed with cold water, re-melted with hot water, and recrystallised 
4 or 5 times from aqueous alcohol. 

Properties. White tufts of needles, appearing under a magnifying 
power of 300, as thin 4-sided prisms. Melts at 64° or 64*5° (60° to 
61°, according to Keller), and solidifies at 61*5° or 62° (Meyer), at 50° 
(Spirgatis), to a white, radio-crystalline, hard and brittle mass.— 
Makes grease-spots on paper. Lighter than water; inodorous ; has 
an irritating taste and acid reaction (Mayer, Spirgatis). 





Mayer. 

Spirgatis. 

Keller. 


at 100°. 


mean. 

mean. 

mean. 

32 <J .. 

........ 192 

... 71-11 .. 

. .. 7101 ... 

. 7108 .... 

.... 7015 

30 H . 

.......... 30 .... 

.. 11-11 .. 

.... 11"43 ... 

. 11-55 .... 

.... 11*56 

6 O . 

. 48 .... 

... 17 78 ... 

.... 17-54 .. 

. 17-37 .... 

... 18*29 

C^H^O 6 ... 

_ 270 .. . 

... 100-00 ... 

. 100*00 ... 

. 100*00 .... 

.... 10000 


Keller gave other formulae, finally C 30 H- c O° or 


Decompositions . Jalapinolic acid heated above its melting point, de- * 
composes with intumescence, emitting a pungent odour which attacks 
the eyes and throat. —Nitric add oxidises it to ipomseic acid (xiv. 493) 
and oxalic acid (Mayer, Spirgatis). 
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Combinations. Insoluble in water „—Unites with bases, forming the 
jalapinolates. 

Jalapinolate of Ammonia .—By dissolving jalapinol or jalapinolic 
acid in aqueous ammonia, an opalescent liquid is obtained, which gives 
off ammonia when evaporated, solidities to a crystalline mass when 
concentrated to a certain point, but if completely evaporated, leaves an 
amorphous neutral jelly soluble in water.—The crystals are grouped 
like cauliflower-heads, and when strongly magnified, appear as long- 
colourless needles. After drying over lumps of potash-hydrate, they 
contain 4*25 p. c. NIDO, and are therefore C 32 II 29 0 5 ,NI1 4 0 -f- C 32 H 30 Q 6 
(calc. 4*66 p. c. NII 4 0) (Mayer). 

Jalapinolate of Potash .—Dilute boiling- potash-ley quickly dissolves 
jalapinol, and the solution solidifies on cooling to a crystalline pulp, 
which is to he washed, and then reerystallisecl from water or alcohol. 
Slender, white, silky needles, melting without decomposition when 
heated. Neutral.—It forms an opalescent solution with water, even 
when free alkali is present. Soluble in alcohol (Mayer). 

Jalapinolate of Soda .—Slender dazzling-white tufts of needles 
which form a turbid solution with a small quantity of hoi water, a 
clear neutral solution with a larger quantity, and are likewise soluble 
in alcohol. Contains 10*08 p. c. soda. (C 3 -H j<J NaO r> = 10*62 p. c. NaO) 
(Spirgatis). 

Jalapinolate of Baryta .—Obtained by precipitating jalapinolate of 
ammonia with chloride of barium, or by boiling- jalapinol or alcoholic 
jalapinolic acid with baryta, the salt then crytallising out on cooling.— 
Microscopic, thin, white, lustreless needles, melting to a colourless 
liquid when heated. Nearly insoluble in cold, sparingly soluble in 
boiling water, more easily in boiling aqueous alcohol (Mayer, 
Spirgatis). 





Mayer. 

Spirgatis. 


at 120°. 


mean. 

mean. 

82 O. 

. 192*0 . 

.. 56 88 .. 

... 56-50 . 

... 5G71 

29 H. 

. 29*0 . 

.. 8-59 

M 8-92 . 

... 900 

6 O . 

. 40*0 . 

11*87 

... 12*1$ . 

... 11-74 

BaO... 

. 765 . 

... 22*66 . 

.. 22*40 . 

... 22-55 

OTBTOaO 6 ..... 

. 337-5 .... 

... 100*00 . 

. 100*00 

... 100*00 


Jalapinolate of ammonia precipitates aqueous chloride of calcium. 

Jalapinolate of Lead .—Obtained by precipitating alcoholic jalapinolic 
acid mixed with a little ammonia, with neutral acetate of’lead, and 
washing the white amorphous precipitate with dilute alcohol and 
water. Sinters together to an opaque mass at 120°. Sparingly 
soluble in water and alcohol. 

Mayer. Spirgatis. 
mean. 

C^H^O 3 ... 261 .. 69*97 

PbO .. 112 . 30 03 .... 29*81 .... 29*89 

. 373 . 100*00 ~~ 

Jalapinolate of ammonia precipitates iron-salts . 
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Jalapinolate of Copper, a. Basic .—When a slightly alkaline aqueous 
solution.of the ammonia-salt is precipitated with cupric acetate, and 
the precipitate is washed and dried at 100 % a dark blue-green, amor¬ 
phous, very loose mass is obtained, which melts, without loss of water, 
to a dark green liquid, and solidifies to a translucent brittle mass. 
—Insoluble in water, nearly insoluble in alcohol Contains at 100°, 
18*75 p. c. cupric oxide, and is therefore 20 32 H 29 0u0 6 4- CuO,HO (ealc. 
18-21 p. e. CuO) (Mayer). 

b, Xeutral —A hot aqueous solution of jalapinolate of soda forms a 
gTeen-blue precipitate with hot aqueous cupric sulphate.—Light blue- 
green amorphous powder, which melts to a dark green liquid when 
heated (Spirgatis). 

Spirgatis. 

at 100°. mean. 

. 261 . 86*72 .... 

CuO.. 10 . 13-28 .... 13-21 

CS-H^CuO 6 .. 301 ........ 100-00 

Jalapinolate of Silver. —The alcoholic solution of the acid neutralised 
with ammonia is precipitated by a warm solution of nitrate of silver. 
—Flakes haring a scarcely perceptible crystalline character (Keller). 


32 C . 

, .. 192 .... 

.... 50-93 .... 

Keller. 

menn. 

. 49 32 

29 H. 

. 29 .... 

.... 7-69 .. 

.... 8-04 

6 0 . 

.. 48 .... 

.... 1273 .... 

.... 13*16 

Ag . 

. 108 .... 

.... 28*65 .... 

.... 29-48 


C^H^AgO 6 . 377 . 100-00 . lOO'OO 


Jalapinolic acid is soluble in alcohol and in ether. 


Jalapinolate of Ethyl. 
<j S6 H sl 0 6 = cm>,C s2 fP0 6 . 


Speeigatis. Ann. Pharm . 116, 313. 

Seammonolate of Ethyl. Jalapinolic or Scammonolic ether. 

When hydrochloric acid gas is passed into solution of jalapinolic 
acid in absolute alcohol, and the resub^ig liquid is mixed with water, 
a yellow oil separates, which must be washed, after solidification, with 
cold alcohol, dissolved in boiling alcohol, mixed with carbonate of soda, 
and after it has separated out on cooling, repeatedly precipitated from 
the alcoholic solution by water. It may also he obtained from scam- 
rnony resin, by passing hydrochloric acid gas into the alcoholic solu¬ 
tion (Spirgatis). 


2 D 2 
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Spirgatis. 

mean. 

36 C. 216 . 72-18 . Y2'39 

34 H. 34 11-41 11-65 

6 0. 48 16-11 15-96 


C'-^OlCffO . 298 . 100-00 . 100 00 


Jalapinol 

C 33 H S1 0 7 = C 32 H 30 O 6 ,ITO? 

W. Mayer. Ann. Pharm. 95, 145. 

Formation. Jalapin and jalapic acid are resolved by contact with 
mineral acids, slowly at ordinary, more quickly at elevated tempera¬ 
tures, into jalapinol and sugar. Jalapmol and sugar were also produced, in 
one ins\ mce, when aqueous jalapic acid was left for 24 hours in coni act with emulsion 
of almoi ds at 36° to 38°, whereas in a second experiment pure cmulsin did not eiFeet 
the decomposition, perhaps because the solution was too strongly heated. 


Preparation. From Jalapic acid—A moderately concentrated 
aqueous solution of jalapic acid is mixed with half its bulk of fuming 
hydrochloric acid, and left to itself for 6 or 8 days, or till the clear mix¬ 
ture has solidified to a thick crystalline pulp; mid the product, after 
being washed on a filter with cold water, is repeatedly melted under 
warn water, and purified by recrystallisation from alcohol, with help 
of animal charcoal. 

Prop&iies. White, cauliflower-like crystals, which melt at 02° or 
02*5°, and solidify at 59*5° to a hard, brittle, crystalline mass. Makes 
grease-spots on paper. Inodorous; has an irritating taste, and weak 
acid reaction. 


32 C . 

In mono or at 100°. 
.192 . 

68*82 

Mayer. 

mean. 

.... 68*65 

31 H. 


11*11 ... 

. . 11*33 

7 O. 

. 56 . 

20*07 ... 

.... 20*02 

C 3 ' ] H 21 0 7 

. 2*79 . 

100*00 ... 

. 100*00 


In contact with caustic alkalis, aqueous ammonia , or baryta , it is 
converted, with elimination of water, into a salt of jalapinolic acid: 

C^IPO” + BaO,HO = C^IPBaO 0 + 3HO. 

Jalapinol is soluble in alcohol and in ether. 
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Glucosides of Jalapinolic Acid, 

Jalapin, 

0 68 H 5S 0 32 = C 3S H 26 0 2 ,3O 13 H 10 O 10 . 

J. Johnston. Phil Trans . 1840, 342; London Edinb. Phil Mag. 17, 
183. 

A. Kayser. Ann. Pharm. 51,101. 

W*. Mayer. Ann. Pharm. 95, 129 ; abstr. J.pr. Chem. 67; 267; Pharm. 
Centr. 1855, 797; JSF. Ann. Chim . Phys. 45, 494. — Preliminary 
notice: Ann. Pharm. 92, 115. 

For jalapin from scammony-resin: 

Johnston. Phil. Trans. 1840, 340. 

Fr. Keller. Ann. Pharm. 104, 63; lurther, with altered data: Ann. 
Pharm. 109, 209. 

Spirgatis. Munch. Ahad. Bull. 18, 106 ; abstr. Instil. 1858, 289 ; 
Popp's Jaliresber. 1858, 450; N. Repert. 3, 23, and (in detail) 7, 1. 
— In full: Ann. Pharm. 116, 289 ; thence in abstract, Chem. Centr. 
1861, 110; Kopp's Jaliresber. I860, 490. 

Kaysor’b Pararhodeorelin. — Occurs ill tile 1'OOt-stock of Ipomcea 
orizabensi <? (l Tandbuch. vm. Phyiochem. 60), the jalap-stalks of commerce, 
and forms the principal portion (soluble in ether) of the jalap-resin 
prepared therefrom. — On the resin of tuberose jalap-root, see page 154 ; also on 
Buchner & Ilerberger’s jalapin. — On the jalapin of Hiune {flag. Pharm. 7, 195), 
and of Meylink {Repert. 32,443), see the places just cited, and Bulk (against Hume), 
Perl. Jahrb. 27, 1, 41. 

The resin of jalap-stalks has been examined also by Hanle (Rep&i't. 
48, 365), and Planche (J. Pharm. 24, 169). According to Weppen 
(iV. Br. Arch. 87, 153), the resin of Convolvulus arvensis is perhaps iden¬ 
tical with jalapin, inasmuch as it assumes a fine purple-reel colour with 
sulphuric acid, and is soluble in ether (contrary to the statement of 
Planche, JPharm. 13, 165, who found it insoluble in ether). — The 
same resin lias been examined by Chevallier ( J. Pharm. 9, 306). — 
The resin of Convolvulus Soldanclla appears, according to Planche 
{J. Pharm. 13, 165), to be freely soluble m ether and alcohol, as also 
the portion of the tuberose jalap-roots which is soluble in ether, 
described at p. 159 ; both these resins are therefore, perhaps, jalapin. 

Commercial scammony resin, from Convolvulus Scammonia {llanclbuch. 
viii. PJiytochem. 60), was described some years ago, by Bouillon- 
Lagrange & Vogel; also by Planche {J. Pharm. 13, 165; 18, 183). 
01. Marquart (N. Br, Arch. 7, 248; 10, 139) described the resin 
obtained from the root, and believed lie had separated from it a 
vegetable base ( Convolvuline ).—Johnston recognised the similarity 
between scammony-resin and the resin of jalap-stalks; Spirgatis 
showed that scammonin , the chief constituent of the former, is either 
identical with jalapin, or differs from it only in so far that, when decom¬ 
posed by acids, it at once yields scammonolic (jalapinolic) acid, whereas 
jalapin, according to Meyer, when treated in a similar manner, yields 
at first jalapinol (comp. xv. 345). These statements are, perhaps, better founded 
than the contrary statements of Keller & Kosmann (pp, 407, 408). 

According to Planche, the resin of Convolvulus septum, and ao 
cording' to Boutron-Charlard, that of Com, Turpethum {J. Pharm . 8, 
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131), ate not soluble in ether, and may thus be distinguished from 
jalapin. 

In what follows, tlie statements of Kayser and Mayer veinle lo jalapin from jalap* 
stalks, those of Keller & Spirgatis to that from seamiuoiu. 

Preparation . A. From commercial Resina Jalappae ex stipitibus. To 
a solution of the resin in a largo quantity of alcohol, water is added 
until it becomes slightly turbid ; the whole is repeatedly boiled with 
animal charcoal; and the still coloured filtrate is precipitated by neuti al 
acetate of lead and a little ammonia, which produces a slight greenish 
brown precipitate. The liquid is filtered, and the filtrate freed from lead 
by passing hydro sulphuric acid through it, then heating and filtering ; 
the alcohol is again disiilled off; and the resinous residue is repeatedly 
kneaded in boiling water, then dissolved iu ether, from which it maybe re¬ 
covered by evaporation (Mayer). Or the alcoholic resin, after treatment 
with animal charcoal, is boiled for a long time with freshly precipitated 
hydrated oxide of lead; the lead is separated from the filtrate by 
hydrosulphurie acid; and the resin is three times separated by water 
from the alcoholic solution, then well boiled in water, and dissolved in 
ether (Mayer). Kayser exhausts tlie root with alcohol; evaporates the 
tincture; washes the resinous residue with hot water; dissolves it 
in alcohol, and treats the solution with animal charcoal; distils off the 
alcohol; boils the residue again with water; and dries it over a 
water-bath. — Johnston examined a resin obtained either by dis¬ 
solving the commercial resin in ether and evaporating the solution; or 
by exhausting the ground root of commerce with hot alcohol, evapo¬ 
rating the brown tincture, and exhausting the residue with ether; or 
by exhausting chips of the root with cold alcohol, evaporating, boiling 
the residue in water, dissolving the resinous residue in ether, and eva¬ 
porating the solution. 

B. From Scammony . Coarsely powdered scammony is exhausted 
with cold alcohol (boiling, according* to Keller); the tincture is diluted 
with water till it becomes turbid, then decolorised by animal charcoal, 
and filtered 5 and the greater part of the alcohol is distilled off. The 
residue mixed with water is heated in a water-bath, till the whole of 
the alcohol is driven off, after which the resin is treated for a long 
time (even for 4 weeks) in a water*bath, with frequently renewed hot 
water, and at last dried up. The residue may be dissolved in ether 
and recovered by evaporation (Spirgatls). 

The jalapin (obtained according to A ov B) still contains a small quantity of a 
volatile acid (valerianic acid, according to Keller) which cannot be completely 
removed, even by very long washing. It betrays itself by the smell which the 
jalapin emits when it is converted by bases into jaiapic acid, and the resulting solu¬ 
tion supersaturated with a mineral acid. Keller regards this acid, the bulk of 
which passes off in the water used in washing the jalapin, as an essential product of 
the decomposition of scammony, whereas Mayer and Spirgalis regard it as a more 
contaminatlo" 

Properties* Colourless, amorphous resin, translucent when in thin 
_ ^ es » 100 ° it becomes brittle, and may be rubbed down to a white 

powder. It softens at 123°, and melts at 150° to a transparent, colour- 
less, or pale yellow syrup. It is tasteless and inodorous; in alcoholic 
solution it gives a scarcely perceptible acid reaction (Mayer, Spirgatis). 
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M 10 

or in vacuo. 

Kayser. 

Mayer. 

Keller. 

Spirgatis. 

68 O . 

, 4 OS . 

... 58*88 . 

... 58*13 . 

... 56*52 . 

. 56*65 

... 56-47 

58 H . 

. 58 . 

... 7 77 . 

... 8-07 ., 

.. 8*18 ., 

... 8-39 

.... 7-93 

82 O . 

. 258 . 

.. 05*57 . 

.. 33-80 . 

... 35 30 . 

... 31-90 

... 35'60 

.... 

. 720 . 

.. 100*00 . 

... 100*00 . 

... 100*00 

... 100*00 

... lOu-OO 


The anul) ses are given in mean mimhers. Julmston found in the rebiu obtained 
from jalap-stallfs, 55*70 to 50 05 p. c ; m ^eammonj refill 54 00 to 55 32 p. c. carbon, 
— Keller gn os the formula C~ 0 Il l 'O \ 


Decompositions . - 1 . When healed above Itl*, ii gives oft carbon and 

hydrogen in the form of a volatile compound, which contains less oxygen 
than the residual resin (Johnston). Jaiapin which melts at 150°, 
becomes brown when further healed, and acquires a pungent empy- 
reumiitic odour (Spirgatis). — 2s When heated on platinum-foil, it 
takes fire, burns witli a bright sooty flame and empyreumatic odour, 
and leaves charcoal 

3/ It dissolves slowly in cold oil of vitriol , the solutions in five or 
ten minutes, acquiring a beautiful purple or maroon-red colour, then 
becoming brown, and finally black. On standing or after dilution, a 
brown resin or a brown tallowy body separates from the liquid, 
while sugar remains dissolved. The reaction is the same as in 4, but the 
resulting products undergo a further alteration (Kayser, Mayer, Spirgatis). 

4* By heating with dilute mineral acids, jaiapin (even that which 
has been dissolved in alkalis and thereby converted into jalapic acid) 
is decomposed into jalapinol and sugar (Mayer). When jaiapin from 
scammony is treated in the same way, jalapinolic acid is obtained in 
place of jalapinol (Spirgatis). Formation of jalapinol:— 

CW 6 0 33 + X1HO * OTBPW + 3C 12 H 12 0 13 (Mayer). 

Of jalapinolic acid:— 

Cm^O 32 4- 1QHO - c 3 -H 30 O 6 4- 30^0^ 


If pure jaiapin (or pure jalapic acid) is used no other bodies are 
formed than those just mentioned (Mayer, Spirgatis). 

According to Keller, when a solution (alkaline or alcoholic?) of 
scammonin is treated with oil of vitriol or hydrochloric acid gas and 
left to itself, three decomposition products result, and the formation of 
a fourth (formic acid or formic aldehyde) appears probable from the 
formula. 1 . The products of this decomposition are: a. a neutral body, 
C 28 IP 8 0 4 , further separable by alkalis into scnmmonolic acid (jalapinolic 
acid) and an alcohol C 2<1 II 28 0 2 .— b. Am//lie aldehyde, which passes over 
as valerianic acid, when scammony resin is boiled with potash-ley and 
then with dilute sulphuric acid. — c. A carbo-hydrate , which, however, 
is converted into sugar by simple boiling with dilute sulphuric acid. 
Keller gives the equation: 

Crosse 35 = emm 4 4- c io h io o 2 4- 3 C i 2 mo* 4- otpo» 

But according to Spirgatis, the neutral body a must be regarded 
as ethyl-scammonolic ether; moreover, the valerianic acid is obtained 
only from impure scammonin. 

Kosmann, who takes no account of the investigation of scammony 
resin by other chemists, obtains, by boiling scammony resin with dilute 
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sulphuric acid, sugar, and his scammoneo /, as a soft, yellowish-white 
substance having a silky lustre and acid reaction, and separating 
from the hot alkaline solution on cooling.—He calculates, according to 
Johnston’s analysis of scammony-resin, the formula C 61 I1 82 0 32 for scam- 
monin and so arrives at the equation of decomposition: C c4 II 62 0 33 
+ 10HO = 3C 12 JT 12 0 12 + C 28 I4 26 0 G (Kosmann, N. J. Pharm . 38, 83). 

5. When jalapin is dissolved in aqueous caustic alkalis, am¬ 
monia. | or baryta water , or in boiling alkaline carbonates , water is 
assimilated and jalapic acid soluble in water is formed (Mayer, 
Spirgatis) : C 68 H 56 0 32 -f* 3H0 = 0 68 H 59 0 3i> . Even tlic purest jalapin, quite 
free from asli, yields traces of jalapinolic acid and a volatile acid, but no sugar 
(Mayer). When jalapin is melted with hydrate of soda, hydrogen is given 
(if and jalapinolic and oxalic acids are formed (Mayer). 

Keller, by boiling scammonin with alcoholic potash obtained dark 
flakes (on account of impurities in the scammonin ; Spirgctth), and on sub¬ 
sequently adding water to the solution, the compound C 26 H 28 0 2 was 
precipitated in white flakes, while valerate of potash remained in solu¬ 
tion. The body, C 26 H 28 0 2 regarded by Keller as an alcohol is likewise 
formed on boiling commercial jalapin (obtained from the resin of jalap- 
stalks) or scaimnony, with baryta-water or solution of potash; it 
evaporates with the water and separates in gelatinous flakes from the 
distillate. At 40° it melts to an oil, crystallises on cooling, and con¬ 
tains, on the average, 78 p. c. 0., 14T2 H + 7*88 0. Keller regards 
this body as a product of the decomposition of scammonin (or more 
exactly of the neutral body C 23 H 28 0 4 , p. 407); Spirgatis regards it as a 
mixture of resins, since the greater portion of it is obtained on dis¬ 
tilling the impure resin with water. 

6 . By nitric acid jalapin is at first decomposed into jalapinol and 
sugar, and these products, when further subjected to the action of the 
nitric acid, are converted into ipommic (xiv, 494) and oxalic acids 
(Mayer), A small quantity of nitric acid does not colour jalapin; but 
in presence of guaiac resin, a green colour is produced (Bull. 
Spirgatis).—7. When sulphurous add is passed through an ammoniacal 
alcoholic solution of scammony resin, silvery shining plates arc 
separated, containing perhaps an aldehyde in combination with 
bisulphite of ammonia (Keller). 

Jalapin is but slightly soluble in water. —It dissolves very easily 
and without decomposition in wood-spirit, alcohol, ether and chloroform , 
and in warm acetic add. It is soluble in benzene and oil of turpentine 
(Mayer), in rock-oil and oil of turpentine less freely than in ether and 
benzol (Spirgatis). 


Jalapic Acid. 

Q6BJP0 35 = C 32 H 29 0 5 ,3C 12 H 10 0 10 . 

W. Mayer. Ann. Pharm. 95, 129. 

Keller. Ann. Pharm. 104, 28. 

Spirgatis. Ann. Pharm. 116, 297. 

Scammoninic pr Scammonic acid. — Jalappinscture, Scmnmonimaure or Scam- 
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mon&aure.— Produced, with assimilation 11 of 3 at. water, by dissolving 
jalapin in aqueous solutions of the alkalis or alkaline earths. 

Preparation .—Jalapin is heated with baryta-water to the boiling 
point, until the whole is dissolved, and acids no longer form a pre¬ 
cipitate in the solution; the baryta is then removed by sulphuric acid; 
the excess of this acid by hydrated oxide of lead; and the dissolved 
lead by hydro sulphuric acid. The filtrate is boiled to remove the 
hydrosulphuric acid, and on evaporation deposits jalapic acid, which, 
in case it has become coloured, may be decolorised by treatment with 
animal charcoal, or by boiling it with a little hydrated oxide of lead 
and subsequently passing hydrosulphuric acid through the liquid. 
(Mayer, Spirgatis). The small quantity of volatile acid which accompanies it is 
driven off during the concentration of the liquid, and the jalapinolic acid which is 
also formed (about £ p. c.) separates from the aqueous jalapic acid when it has been 
boiled down to a syrup and left at rest. 

Properties. —Translucent, amorphous, shining’, yellowish, brittle 
mass, which does not soften below 100° and at about 120° melts to a 
turbid syrup. Very hygroscopic. It hab no smell, but an irritating 
sweetish taste (Mayer), or a sourish irritating taste, with bitter after¬ 
taste (Spirgatis). It has a strong acid reaction. 

Mayer. Spirgatis. 

at 100°. mean. mean . 

68 C. 10S . 54 62 . 54*38 . 54*59 

59 H . 59 . 7*89 . 8*34 8T6 

35 0. 280 37*49 37*28 37*25 

C 63 H 59 0 35 . 747 100*00 100*00 100*00 

Mayer examined jalapic acid prepared from jalap-stalks; Spirgatis, that from 
ecammony. The former also divided jalapic acid into separate portions by fractional 
precipitation with ammoniacal sugar-of-Jead, and found that the acid separated from 
these precipitates was similar in composition. 

Decompositions .—1. Jalapic acid decomposes at about 130°; when 
heated on platinum foil, it burns with a bright sooty flame.—2. When 
a concentrated aqueous solution is stirred for a long time with 
itiming hydrochloric acid , it splits lip into jalapinol and sugar (Mayer); 
the jalapic acid obtained from scammony forms jalapinolic acid 
instead of jalapinol (Spirgatis) (bee p. 105). The same decomposition 
appears to be caused by emulsin (Mayer). Maver obtained alpha- 
jalapic acid by boiling' jalapic acid with dilute acids (p. 411).—3. By 
nitric acid it is converted into iponneie (xiv, 494) and oxalic acids.— 
4. When melted with hydrate of soda , it gives off hydrogen and forms 
jalapinolic and oxalic acids (Mayer, Spirgatis). 

Combinations v—Jalapic acid is very soluble in water .—It unites with 
bases, forming three classes of salts, in which 1, 2, and 3, at. water are 
displaced by the same number of atoms of metallic oxide; mixtures 
of these different salts are however very apt to form. It displaces 
carbonic acid from the carbonates of the alkalis and alkaline earths. 
Even when neutralised with an alkali, it gives no precipitate with 
any metallic salt, except basic acetate of leach The jalapates are 
amorphous. 
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Jalapate of Baryta, — A. Terbarytic . — Jalapin is boiled for four or 
six hours with 2 pts. hydrate of baryta and 4 pts. water (or it is mixed 
with an equal weight of hydrate of baryta, melted for half an hour in 
an air-bath, and then heated with water); and carbonic acid is passed 
through the boiling solution, wliich is then filtered and evaporated 
down; and the’residue is dried at 100° in a current of air. — It is an 
amorphous, slightly coloured mass, having a slightly irritating, bitter¬ 
sweet taste. Melts at 100°, and decomposes with intumescence when 
strongly heated. Neutral. It is soluble in water and alcohol, and is 
not decomposed by carbonic acid (Mayer, Spirgatis). Mayer oneo ob¬ 
tained a salt with 25'65 p. c. "baryta, containing therefore more than 3 at .; it 
was neutral, soluble in water, and not deeomposiblc by carbonic acid. By boiling 
jalapin with baryta-water for a shorter or for too long a time, or by leaving the mix¬ 
ture to itself for some time, salts are formed which contain varying proportions of 
baryta (from 11'66 to 22*28 p. c.), and are converted into the terbarytic salt by long 
boiling with excess of baryta (Mayer). 


68 C . 

at 100°. 

.... 408 . 

.... 42-97 .... 

Mayer. 

mean. 

.... 42-08 ... 

Spii’gatifl. 

mean. 

. 42*26 

56 H . 

.... 56 . 

.... 5-88 .... 

. 0-99 ... 

. 6*02 

82 O . 

. 256 . 

... 26-98 ... 

. 27-78 ... 

. 27-50 

3 BaO . 

. 229'5 .... 

..... 24-17 ... 

. 24-15 ... 

, ... 24-22 

C 6s H 56 Ba 3 0 35 

.... 949-5 ... 

.... 100-00 ... 

. 100-00 ... 

. 100-00 


B. Monobarytic . — By mixing aqueous jalapic acid with a slight 
excess of baryta-water, passing carbonic acid through the liquid, thou 
warming and evaporating the filtrate (Alayer). Resembles the ter¬ 
barytic salt. 



at 100°. 


May er. 

68 C.. 

... 408 ..... 

. 50-09 .. . 

. 49-71 

58 H. 

. 58 . 

7*12 . 

....... 7-63 

34 O. 

. 272 . 

. 33*40 . 

. 33*01 

BaO . 

. 76*5 ...... 

. 9*39 . 

. 9-59 

C^ETOaO 35 . 

. 814-5 . 

. 100*00 . 

. 100-00 


Jalapate of Lead, — Reeently"precipitated hydrated oxide of lead 
dissolves in boiling aqueous jalapic acid, forming an amorphous, 
easily soluble salt. When the'aqueous acid is boiled for a long time 
with excess of hydrated oxide of lead, a gummy, tumefied, basic salt 
is formed, which is insoluble in water, and very sparingly soluble in 
alcohol. — The aqueous acid gives no precipitate with neutral acetate 
of lead, but copious white flakes with the basic acetate (Mayer, 
Spirgatis). Ammoniacal acetate of lead or the basic acetate throws 
down from the aqueous acid, a fiocculent precipitate, wliich may be 
purified by repeated solution in acetic acid, precipitation with ammonia, 
and washing. After being dried over oil of vitriol, it does not lose 
weight at 130 c (Keller). 


68 CL.. 

. 408 ... 

. , 38*63 

Keller. 
5H 55 

56 H .. 

...... 56 ... 

..... 5-30 .... 

. 5-23 

32 O .. 

. 256 ... 

. 24-24 

..... 26*86 

3 PbO .. 

. 336 ... 

. 31-83 .... 

. 33*36 

C^H^PbSQ 35 . 

...... 1056 ... 

. 100-00 .... 

100*00 
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Ivellor gives the formifia T C~ G II G, *0 l3 ,4PbO; but he seems to hare examined the 
terpitunbic salt -with excess of lead-ox de. 

Jalapic acid is easily soluble in alcohol , less easily iu ether . 


Alpha jalapic Acid. 

C m H e 0 O 26 = C 32 H 29 0 S ,HO,20 12 H 10 0 W . 


W. Mayee. Ann. Pharm. 95, 155. 

Not named by Mayer. 

When dilute aqueous jalapic acid is boiled for not too long a time 
with hydrochloric or dilute sulphuric acid, one part of the jalapic acid 
is completely converted into jalapinol and sugar, another smaller part 
into alphajalapic acid, which, on cooling, separates out with the 
jalapinol as a soft, brown, semi-crystalline mass. By boiling this mass 
with baryta-water, removing the jalapinolate of baryta which 
separates on cooling-, and concentrating- the mother-liquor, white 
silky needles of alphajalapic acid arc obtained, while jalapinate of 
baryta remains in solution. — The needles are purified by recrystallisa¬ 
tion from water; then dissolved in boiling water, and decomposed by 
acetic acid; and the alphajalapic acid, which crystallises out on 
cooling, is collected and purified by washing, recrystallising from 
water, acidulation with acetic acid, solution in alcohol, and precipitation 
with hot water. 

Properties . White, flexible needles, exhibiting a silky lustre under 
water, melting below 8 ° to a pale yellow thin oil, and forming a 
crystalline solid on cooling. It has no smell, but an irritating taste, 
with sweetish after-taste. Feebly acid. 



Over chloride of calcium. 


Mayer. 

5G 0 .... 

. 336 . 

.. 56-56 . 

. 5614 

50 H. 

.. 50 . 

8*41 . 

....... 8 79 

26 0 .... 

. 208 . 

... 35*03 . 

. 34-77 


CF-IF’O- 0 . 591 . 300 00 . 100*00 


Decompositions . When the baryta-salt (or the acid itself) is heated , 
it is decomposed, with frothing, and gives off a brown acid oil, which 
solidifies on cooling, partly in the crystalline form.—When treated 
With dilute acids , or boiled with nitric acid , or melted with hydrate of 
potash , it exhibits the same reactions as jalapic acid. In these re¬ 
actions, only 2 at. sugar are formed to 1 at. jalapinol, whereas jalapic 
acid yields 8 at. sugar : 

056 H 5OO2G + 5HO = C 82 H 31 0 3r + 2CMP0 13 . 

Alphajalapic acid dissolves sparingly in cold, more freely in boiling 
water . 

Alphajalapate of Baryta. —For the preparation see above. —White, glitter¬ 
ing, brittle, crystalline needles, having a sweetish irritating taste, and 















412 PRIMARY NUCLEUS O a2 IF; OXYGEN-NUCLEUS OT3W. 

melting easily to a thin oil without loss of water. — Soluble in water, 
especially in hot water, and in alcohol. 


56 C. 

at 100°. 

. 336 . 

. 50-70 . 

Mayor. 
. 50*56 

49 H .. 

. 49 . 

. 7-40 . 

. 7*46 

25 0. 

. 200 . 

. 30-25 . 

. 30*32 

BaO . 

. 76'5 . 

. 11-56 . 

. 11*66 

C 58 H 49 Ba0 26 .„ 

..... 661*5 . 

. 100*00 . 

. 100-00 


Alphajalapic acid is very soluble in alcohol and in ether. 


Oxygen-nucleus C 32 H 24 Q 8 . 


Choloidanic Acid. 

C 32 H 24 0 14 = C 32 H 24 0 8 ,0 6 . 


Theyer & Schlosser. Ann. Pharm. 50, 243. 

Rebtenbacher. Ann, Pharm. 57, 145. 

Formation . Together with cholesteric acid (xiii, 157) and other pro¬ 
ducts, on boiling choloidic acid (liedtenbacher), or bile (Theyer 
Schlosser) with nitric acid. 

Preparation . Concentrated nitric acid is poured upon choloidic 
acid to the extent of 4 or 5 times its bulk, and when the first violent 
action is over, the whole is heated in a retort connected with a con¬ 
denser, the distillate being returned, and more nitric acid added when 
necessary, as long as red fumes are given off; the contents of the 
retort are then diluted with water, and boiled, so as to drive off the 
volatile acids. "When the residue cools, choloidanic acid separates from 
it, floating on the surface as a soft crystalline scum, which may be re¬ 
moved from the yellow-brown mother-liquor by filtration through 
pounded glass; it is rinsed in a little water, and dissolved in boiling water, 
for which purpose a large quantity is necessary, or repeated boiling, on 
account of the sparing solubility of the acid. Should the crystals 
which shoot out on cooling, be yellowish, they must be purified by re¬ 
crystallisation. — If the boiling in nitric acid has not been continued 
long enough, a resin is, obtained instead of choloidanic acid, which 
t may, however, be converted into that acid by boiling in nitric acid 
(liedtenbacher). — Theyer & Schlosser, by heating bile with concen¬ 
trated nitric acid, obtained, with considerable frothing', a solution 
which, on cooling, deposited a granular crystalline powder. This was 
collected and washed, and obtained, by solution in hot alcohol and 
cooling, in small needles, which, for further purification, were dissolved 
in aqueous ammonia, and precipitated from the filtrate by sulphuric 
add. 


Properties. Long hair-like prisms, exhibiting a silky lustre undei 
water, but presenting, when dry, the aspect of a very spongy film, like 
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asbestos. From alcohol it is obtained in small granules (Recltcnbacher). 
It is precipitated from its ammonia-salt by sulphuric acid, as a white, 
tasteless, powder (Theyer & Schlosser). Has an acid reaction. Does 
not lose weight at 100°. 

Theyer & Schlosser. Redtenbacher. 
mean. mean. 

32 C. 192 . 58*54 58*83 58*18 

24 H. 24 . 7*31 . 7*76 7*17 

14 0. 112 ... . 34*15 33*41 31*35 

C 3 -H 24 0 14 .... 328 100*00 100*00 100*00 

Hedtenb acher 1 s formula is the half of this, but is here doubled on account of the 
uneven number of oxygen-atoms. 


The acid when heated , melts, chars, and gives off an irritating acid 
vapour. — When kindled, it turns with a sooty flame (Rcdtenbacher). 
It is nearly insoluble in cold, and but slightly in boiling’ water. It dis¬ 
solves unchanged in warm nitric and hydrochloric adds (Redtenbacher). 

The alkaline choloidanates are soluble and uncrystallisablc. With 
solutions of the metallic salts , they give flocculent precipitates, which 
are decomposed by washing with water. Redtenbacher found the atomic 
■weight of the hypothetical anhydrous acid (regarded as mono-basic) to be S6 in the 
lead-salt, prepared by precipitating neutral acetate of lead with eholoidanate of 
ammonia, and washing with hot water; in the bilrcr-salt, he found it to be 129 or 
107, according to the method of washing. 

Silver-salt .— Prepared from the neutral ammonia-salt and nitrate 
of silver (Theyer & Schlosser). 



at 100°. 


Theyer & Schlosser. 

33 0 . 

... 192 ... 

. 29*18 

. 29*59 

23 H. 

22 

. 3 34 

. 3-55 

15 O .. 

.... 120 .... 

. 18*24 

. 17-84 

3 Ag . 

.... 324 .... 

.... 49*24 

. 49*02 

0 32 H 22 Ag 2 0 H ,Ag0 F 

.... 658 .... 

.... 100 00 

. 100*00 


Oholoidanic acid dissolves easily in alcohol (Redtenbacher). 


COMPOUNDS CONTAINING- 34 AT. CARBON. 


Primary Nucleus C 34 I1 21 ; Oceyazo-nucleus C^NHPO 6 . 

Morphine. 

C 34 NH 19 0 6 = C^NEP’O 6 ,!!*. 

Serturner. A. Tr. 14, 1, 47; — 20, 1, 99;— Gild 55, 61 ; 57, 192 ; 
59, 50. 

Seguin. Ann. Chim . 92, 225; N. Tr. 1, 2, 117. 
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Robiquet. Ann. Ghim. Phys. 5, 275; Gilb. 57, 168; Repent. 4, 67.— 
J. Pharm. 19, 68; J. Chim . mod. 9, 71 ; Ann. Ghim. Phys. 51, 282 ; 
Ann. Pharm. 5, 87 ; Sclav. 67, 817 ; abstr. Pogg. 27, 646 ; J , Pharm. 
2o, 82. 

Gobel. Repent. 11, 83. 

Pelletier & Cayentou. Ann. Ghim. Phys. 12, 122. 

Pfendler. Chem. AhhandL vber das Opium. Wien. 1823. 

Robin et. J. Pharm. 13, 24. — J. Ghim> med. 1, 357, 461 and 53S ; 
2, 101. 

Duelos. N. Tr . 10, 1, 3 . — Schw. 61, 105. 

Merck. Mag . Pharm . 13, 142; 15, 147. — N . Tr . 20, 1, 134.— Ann . 

Pharm. 18, 79 ; 21, 202 ; 24, 46. 

Geiger. Mag. Pharm. 17, 218. 

Pumas & Pelletier. Ann. Chim. Phys. 24, 183. 

Pelletier. Ann. Chim. Phys. 50, 240; J. Pharm. 18, 597 ; Ann. 
Pharm. 5, 150; j\ T . Tr. 26, 1, 242; abstr. Pogg. 27, 639. — J. 

Pharm. 21, 557 ; N. Br. Arch. 5, 158; Ann. Pharm. 16, 27. — Ann . 

Ghim. Phys. 63, 185; Ann. Pharm. 22, 120. — J. Pharm. 24, 164; J. 
pr. Chem. 14, 180; Am. Pharm. 29, 56. 

Liebig. Pogg. 21, 16; — Ann. Pharm. 26,42; Ann. Ghim. Phys. 47, 
165. 

Regnalxt. Ann. Phann. 26, 23; Ann. Ghim. Phys. 68, 131. 

Riegel. Jahrh. pr. Pharm. 11, 103. — N. Br. Arch. 58, 285. 

Laurent. N. Ann. Ghim. Phys. 19, 361 ; Ann. Pharm, 62, 97 ; J . pr. 

Chem. 40, 402. 

Lefort. N. J. Pharm. 40, 97; Pharm. Viertelj. 11, 243 ; abstr. Anal. 
Zeitschr. 1, 134. 

Guibourt. N. J. Pharm. 41, 1, 97 and 177 ; Pharm. Viertelj. 11, 489. 

Morphia, Morph him. — Discovered by Serturner, and, as it is asserted, also by 
Seguin in 1801. IIis memoir, which, was submitted to tlie Institute hi 1804, was 
nevertheless not printed till 181 i. See \ii, 151.—For the controversy on the priority 
of the discovery {Gilb. 65, 3S3 ; ab&tr. J. Pharm. 10, 179). 

On Pelletier’s' nitrogenous hard revn } fat and caoutchouc from opium, see Ann. 
Chim. Phys. 50,2/5 ; on Sorturner’b Oxymorphimn , sec Ann. Pharm. 29, 222. The last 
is a resinous extract, which is obtained by precipitating the aqueous infusion of 
opium with ammonia, evaporating the fdtrate, separating from the crystals, and 
exhausting with alcohol, and remains as a res!tine on the evaporation of the alcohol. An 
acid called theholactic acid , obtained from opium, was exhibited, together with its 
copper- and morphine-salts, at the London Exhibition of 1862, nothing however being 
known respecting them (B. Mepert. 11, 519). % Thobolactic acid was obtained from 

opium, and exhibited by T. & AI. Smith, of Edinburgh. It exists in Turkey opium 
to the amount of about 2 per cent;., and is separated by the insolubility of its lime- 
salt. It has the same composition a? lactic acid, and is regarded by Stenhouse as 
identical therewith ; but some of its salts, especially the copper and morphine salts, 
are said by the discoverers to differ in character from the corresponding lactai cs. 
The ferric salts of the two acids are likewise said to differ in their reaction with 
ammonia (T. & H. Smith. Bpistolary commimication) .*jr 

Various constituents of opium, whose formulae are unknown, are described in the 
Appendix to Morphine. 

Sources . In opium, the juice of the white, black, or purple poppy, 
obtained from incisions made in the capsules, and thickened by ex¬ 
posure to the air; it occurs wholly or partly as a salt of meconic acid. 
According to Guibourt, there are six kinds of opium to be distinguished, 
a. Anatolic (so called Smyrna) Opium. This, when dry, contains from 
12 to 14 p. c. morphine (maxim. 21-46, minim. 11*7 p. c.), if it contain 
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less it may be regarded as adulterated (Guibourt). Merck found as 
much as 13*5 p, c. in fresh Smyrna opium, in other cases from. 3 to 
12 p. c. A. Petit, 3 to 17; Mulder found 3*3 to 12 p. c. in dry- 
opium ; most of the other statements vary between these numbers. 
— b. Egyptian. Tills contains, after drying*, from 5*8 to 6*0 p. c,; in 
one case 12*2 p. c. was found (Guibourt ) ; the undried substance con¬ 
tains from 6 to 7 p. c. (Merck). — c. Persian. Guibourt found in a 
dried sample 11*37 p. c. morphine, and 8*17 narcotine. Merck found 
at most 1 p. c. morphine. — d. East Indian. This, when dried, con¬ 
tains from 5*3 to 7*7 p. c. morphine (Guibourt). De Yry ( NJ. Pharm . 
17, 439) who found, in 21 sorts, from mere traces to almost 9*2 p. c. 
morphine, appears to have examined East Indian opium, Bengal opium, 
with 23 to 25 p. c. water, contained from 1*75 to 3*5 p. c. morphine 
(0*75 to 3*5 p. c. narcotine); that from Patna, with 13 p. c. water, con¬ 
tained 10*75 p. c. morphine, 6 p. c. narcotine ; that from other Bengal 
districts, with 23 p. c. water, contained 4*5 p. c. morphine, and 4 p, c. 
narcotine (O’Shaughn.essy). According to Eatwell (Pharm. J. Trans . 11, 
269, 306, and 359; Ann . Pharm . 84, 385) fre sidy collected Bengal 
poppy-juice contains 0*555 p. c., and after deduction of the water, 
1*4 p. c. morphine; the same juice dried at 96°, or evaporated slowly 
in open dishes, contains 2*49 and 2*61 p. c.; after deduction of the 
water, 3*1 and 2*9 p. c. morphia. Biuce, then, the fresh poppy- 
juice, even after the deduction of the water, contains less morphine 
than the dried juice, Eatwell is of opinion that the formation of 
morphine goes on after the collection of the juice.—e. European. 
In dry opium, which had been gathered at Erfurt in 1829 and 1830, 
from the blue poppy, JBiltz found 16*6 and 20 p. c.; in that from the 
while poppy, 6*85 p* c. morphine. — French varieties, when dried, con¬ 
tain, on the average, 17*7 p. c. morphine (maxim. 22*9, minim. 14*8) 
(Guibourt). Opium collected at Brest, in 1852, contained 8*2 p. e. 
(Roux, Compt . rend. 40, 130); that from Amiens, in 1853, contained 
14*75, and from the same place in 1854,16 p. c. morphine (Dcscharmes 
A Benard, Compt. rend. 40, 34).—f. Algerian. Poppies cultivated in 
Algeria in 1844 and 1845, yielded opium, whose peicentage of morphine 
differed according to the variety of the plants and the degree of maturity. 
Determinations by Aubcrgier, in which the morphine was decolorised 
by charcoal, and the percentages of morphine obtained were therefore 
perhaps too low (Lieh. Kopp J s Jahresher. 1847-8, p. 6223) gave the 
following results for opium containing 7*6 p. c. water (I\. Ann. Chim. 
Phys. 20, 303). 
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Poppy-heads both ripe and unripe, contain morphine (Tdloy, 
J . Chim. med. 8, 22. Winckler), also those of the Papaver Ehoeas . 
(Filhol, N. J. Pharm , 2, 150). It occurs in every separate part of the 
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white poppy (heads, leaves, branches, seeds), and at all stages of 
growth, but chiefly just before ripening (Mourein, N. J. Pharm. 23, 
176, and 262). In dry ripe poppy-heads, Winclder found morphine 
and narcotine (. Repert . 39, 468), subsequently {Repet t. 59, 1 ) also nar¬ 
ceine ; in the fresh, nearly ripe heads, not a trace of morphine, but 
narcotine and codeine or tliebamo {Repert. 51, 211 $ 53, 289), — See 
Handbuch viii, Phytochem. 40. 

Preparation . From Opium . A. When Morphine is Ihe only or the prin¬ 
cipal product sought. — 20 parts of opium cut in slices are boiled in 
CO parts water for half an hour, or until all the slices are opened out ; 
the liquid is then strained, and the residue is squeezed and again twice 
treated with fresh water in the same way. The united extracts are 
boiled down to half their bulk, then stirred into a boiling lime-lye 
compound of 3 parts slaked lime and 40 parts water; the liquid is 
boiled for a quarter of an hour, and then strained ; and the calcareous 
residue is pressed and again twice boiled in 50 parts water. The 
whole of the calcareous liquors are now boiled down to 40 parts and 
mixed at boiling heat with 2 parts sal-ammoniac ; the heat is kept lip 
for an hour, or as long as ammonia is given off; the liquid is then 
allowed to cool; and after 8 days the morphine which separates in the 
form of brown granules is collected ; the mother-liquor yields another 
crop, if further boiled down and left to itself. The product may 
be purified by washing in cold water, solution in hydrochloric acid, 
repeated boiling with excess of milk of lime, and precipitation with 
sal-ammoniac. (Mohr’s method, Ann. Pharm. 35, 120; Repert. 71, 289). 
Tins method is based upon the observations of Thiboumery, Couerbe & Pelletier, 
and is here gnen as described by Wittbtem (i ?rperi, 72, 336; Preparation and 
testing , Munich, 1843).—Couerbe precipitates tlic morphine from the lime-solution 
by hydrochloric <n id (or by the passage of carbonic acid), but as thus obtained it is less 
crystalline than when precipitated by sal-mnmoniac (Molir). The morphine which 
is carried down by the carbonate of lime formed during the evaporation of tire lime- 
solution, maybe recovered by boiling with alcohol (Wittstem). Herzog therefore 
(A. JBr. Arch. 38, 138), in the purification process, dissolves tlie morphine in a cold 
solution of potash, agitates tlie solution wutli animal charcoal, and precipitates with sal- 
ammoniac — The Imic-residue yields tliebamc to boiling alcohol (Tliiboumcry). 

The numerous other methods of preparation differ from one another 
as regards the extraction, ‘precipitation, and pnrijieation of the morphine. 

1 . Extraction. Cold, or more conveniently, boiling water deprives 
opium of the whole of its morphine (Biltz N. Tv. 23, 1 , 292), (Mohr), 
so that the application of water containing acetic acid (Scrtiimer, 
Duflos, Winckler, Staples) or of water containing hydrochloric acid 
(Henry & Plisson, Wittstoek, Zange, Merck), or of alcohol (C4uillermond, 
Tilloy) as proposed by these chemists, appears to be superfluous. Still 
Be Yry found (A. J. Pharm . 17, 439) that the whole of the morphine 
did not pass into the aqueous extract in the case of every sample of 
opium, and that in one case only a trace was extracted. Also, accord¬ 
ing to Serturner, Berzelius & Petit, acids extract a certain quantify of 
morphine from opium-marc which has been exhausted with water. 
Alcohol or acids dissolve out the greater part of the narcotine, while, as 
a rule, after extraction with water, most of tlie narcotine remains in 
the residue (p. 136).—-Robinet recommends extraction with water 
containing common salt. Bley & Diesel (A. JBr. Arch. 39, 443) who in 
other respects give the preference to Mohr’s method, use hydrochloric 
acid in making the extract, because the pressing and straining are 
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thereby rendered easier. Blondeau {J. Chun, med. 6 , 47 ; Br. Arch . 37 , 
108) sets the opium into fermentation after it has been soaked in 
■water, by the addition of ^th honey and some yeast, and does not 
strain off until the fermentation is complete. See tlie report on tins process 
by Ghiibourl & Robiquet (J. Chim. med. 10, 100). 

2. Precipitation. Aqueous ammonia is usually employed to pre¬ 
cipitate Idle extract of opium ; according to Winckler ( Pepert. 59 , 5 ) 
it precipitates the morphine as completely as carbonate of soda does, 
but the ammonia which has been added in excess must be evaporated 
in an open basin at 50°. According to Thomson and others, the 
filtrate separated from the precipitate caused by ammonia, gives a 
further deposit of morphine on continued evaporation and addition of 
ammonia,—perhaps when the ammonia has been added in excess, or 
when the liquid, after the evaporation of the free ammonia, has been 
boiled long enough to decompose the sal-ammoniac. — Narcotme and 
some other bodies may either be removed before the precipitation of 
the morphine, or separated during the purification of the precipitate. 

Berzelius ( [LehrbucJi , 3 Aufi. 6 , 274) separates the narcotine in the 
first instance by evaporating the acetic acid extract, to dryness 
softening the residue with water, and boiling it with ether, which 
takes up the narcotine. More narcotine may be extracted from the 
residue by diluting it with a small quantity of water; the solution 
is then filtered off, after which the morphine is dissolved in a larger 
quantity of water, and precipitated by ammonia. Faure (J. Pharm. 
15, 568) separates the narcotine by repeatedly concentrating the 4 
extract and redissolving, whereupon it separates together wi(h 
resinous matter. — Wittstock (Berzelius LehrbucJi , 3 Aufi. 6 , 276) satu¬ 
rates the hydrochloric acid extract with common salt; the liquid then 
becomes milky, and after a few days deposits the narcotine in warty 
masses, while the morphine remains in solution (p. 137); a portion of the 
morphine is however very apt to go down with the narco tine (Wittstock, 
as reported by Mohr, Bepert. 71, 292 ; Bischoff, Mag. Pharm. 27, 134). 
On the purification of morphine thus obtained, see Leverkolm ( Kastn. Arch. 17,127). 
— Duflos precipitates the colouring substances from the acetic acid 
extracts by neutral acetate of lead, and then proceeds according to 
Hottofs method; or he dissolves in the watery extract of opium a 
quantity of bicarbonate of potash equal to \ the weight of the opium, 
employed; allows it to stand for some time; filters off from the 
resulting precipitate containing narcotme; boils the filtrate as long 
as carbonic acid continues to escape, and leaves it for 24 hours: 
the morphine then crystallises out (A r . Br. Arch. 29, 68 ). A similar 
method of purifying morphine containing narcotme is adopted by Buflos (JScJiw. 

61, 117)-Staples (J. Pharm. 14, 467; J. Chim. med. 4, 496) adds 

alcohol to the extract of opium before precipitating with ammonia, 
probably in order to keep the resin and narcotine in solution.— 
Preuss (A?m. Pharm. 26, 93) concentrates the aqueous extract^ of 
opium to three times the weight of the opium employed, and precipi¬ 
tates it at the boiling heat with a large excess of ammonia; the 
liquid becomes thick, pulpy, and glutinous, and forms a black, pitchy 
precipitate which must be removed from the liquid. The liquor freed 
from this precipitate deposits yellow crystals of morphine as the 
ammonia evaporates. 

If extract of opium evaporated down till it marks 2° B. be mixed 
while yet somewhat warm, first with a small quantity of ammonia, so 
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as just to neutralise tlie liquid, a soft brown resin is deposited, so that 
if excess of ammonia bo then added to the filtrate, a purer pre¬ 
cipitate of morphine is obtained (Ilottol, J. Pharm . 10, 475; Sclrw. 
42, 461 ; Merck).— Compare Anichmi (Brticjn.-G-iorn. 20 , 7) The complete separa¬ 
tion of tlie soft resin from tlie morphine takes place only when tlio extract, of opium 
has not been previously treated with other (Berzelius). — According io Girardin 
(J. JPharm. 14, 2tG) the precipitate produced by the first addition of ammonia, like¬ 
wise contains a certain quantity of morphine, which is lost unless some further use is 
made of the precipitate. G-uibourt & Robiquet {J. CUm, mid. 6 , 101) found the 
purification of the first precipitate very difficult, whereas Dublane (J. CMm, med, 
4, 537) defends this method against Henry and Plisson, maintaining that, with the 
right proportion of ammonia, all the narcotme goes down with the resin. According 
to Pagenstecher (Y. Tr. 3, 1, 357) also, ammonia precipitates chiefly narco tine at 
first. Papaverine appears (according to Merck’s observations) to be contained in this 
first precipitate. 

If in the precipitation of morphine, only sufficient ammonia is 
added to neutralise the liquid, part of the morphine is thrown down 
as a meconate: the ammonia must therefore be added in excess and 
the excess allowed to evaporate. Morphine which has been pre¬ 
cipitated by ammonia from an alcoholic solution contains meconate of 
lime, which exists in the extract as an acid salt (Guibourt). If 3-^ oz. 
solution of ammonia be added to an extract made from 15 oz. opium 
and 58 oz. alcohol, and the liquid filtered after half an hour, the crys¬ 
talline precipitate will contain narcotine, hut no morphine, which may 
easily he obtained pure from the filtrate (Ramdohr, Pharm . Zeitschr * 
1854; N. Eq>ert . 4, 33). 

Robiquet employs magnesia instead of ammonia for the precipitation 
of extract of oj)iuin.— On the use of lime see above, and on that of potash, 
below j both, if e n ployed m exces-, rednsolvc tlie morphine which is at fmd pre¬ 
cipitated. 

3. Purification . Since morphine precipitated by ammonia contains 
or may contain colouring* matter, resin, narcotine, thebame and 
papaverine, it must be purified by one of the following* methods, in wind), 
attention is (in most cases) chiefly directed to the separation of the 
narcotine,—that of the other substances, if it does not take place at 
the same time, being* attained by recrystallisation from alcohol. Animal 
charcoal is to be avoided, as it takes up morphine; it appears however 
from Guthe’s experiments, that the use of moist bone-black which has 
been cleansed with hydrochloric acid and not reburnt, is less ob¬ 
jectionable than is commonly supposed, since he obtained by this 
method as much as S§ p. c. morphine. The decoloration of the add 
solution takes place more easily than that of the alcoholic (Guttie, 
iY. Bi\ Arch . 69, 132). 

a . When powdered morphine containing narcotine is warmed wiili 
water slightly acidulated with acetic (or hydrochloric) acid, till the 
liquor begins to redden litmus, the whole of the morphine dissolves 
and the narcotine remains on the filter (Pelletier; Robiquet, J, Pharm. 
9, 530; Merck). The solution of the two bases in excess of acetic 
add may also be evaporated down, the narcotine then losing its 
acid, and crystallising out, while the acetate of morphine remains for the 
most part nndecomposed, and may he extracted with water (Merck), 

h. If the precipitate is dissolved in water containing hydrochloric acid 
(or sulphuric acid according to Pelletier), hydrochlorate (or sulphate) 
Of morphine crystallises out after concentration, while colouring 
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matter and narcotine remain in the mother-liquor, and may be re¬ 
moved by pressing the crystals (Lange; Wittstock).—Henry & 
Plisson (J. Pharm . 14, 241) and Gregory ( Edinb. Med. and Surg. J. 
107, 331; J . Pharm. 19, 278) combine the two methods of purification 
(a and £), inasmuch as they warm the precipitated morphine in water 
containing a little hydrochloric acid, as long as the acid is thereby 
neutralised, filter from the narcotine and resin, and re crystallise the 
hydrochlorate. 

c. When the hydrochloric acid solution of morphine and narco¬ 
tine is supersaturated with solution of potash, the morphine is dis¬ 
solved in the first instance—a small quantity of narcotine only in 
presence of a large quantity of potash, and after prolonged action; 
the liquid should be quickly filtered (Robiquet; Wittstock). 


d. Ether extracts all or almost all the narcotine from finely 
powdered morphine. This method of purification does not/ succeed^ very well 
(Pelletier, Mohr.) Wmekler {Mag. Pharm. 9, 281) Ubes ether-alcohol instead of 
ether. 


e. When the ammonia precipitate, either dried or still moist, is 
drenched with alcohol of 65 p. c. and left to stand for twelve hours, 
the alcohol takes up very little morphine, but much colouring matter 
(Hcrturner; Thomson, Thoms. Ann. 15, 473; Sclav. 31, 486; Choulant, 
Gilh. 56, 343; 59, 412; Girardin, J. Pharm. 14, 246).—In this case, 
alcohol takes up morphine, narcotine, codeine and thebaihe (Pelletier). 
See below. 


/. When crude morphine is dissolved in water containing hydro¬ 
chloric acid, and a considerable excess of hydrochloric acid is added, a 
crystalline precipitate of hydrochlorate of morphine is formed. This is 
pressed, dissolved in hot water, with addition of -g- as much alcohol as 
water, and precipitated by ammonia, and the precipitated lammo? aie 
purified by a repetition of the process (Hirzel, Phai m. ZtiUJtr. 1851, 6 
Lieb. Kopp's Jahreshr. 1851, 407). 


//. If the precipitated mixture of morphine and narcotine is washed, 
and then heated with water and a slight excess of sulphate of copper, 
the morphine dissolves as sulphate, with separation or terbasio sul¬ 
phate of copper, which remains uudissolvcd together with the nar¬ 
cotine. After iiltratiou, the excess of copper-salt is _ precipitated 
by hydrosulplnu'ic acid, and the morphine by amnn ana (Do \ rj, 

iV. J. Pharm. 17, 439). . _ 

If the morphine-precipitate contains opianyl, the lattei may be ex¬ 
tracted by agitation with ether, after supersaturation with hydrochloric 
acid (Pelletier). 


B. In case it is desired to ollabi all the principal constituents of the opium. 
1. Robertson-Gregory’s method. , _ , , „ QO 

Opium cut in small pieces is exhausted with water at 88 , tne 
extract is evaporated down to a syrup, after the addition otpowdered 
marble ; excess of chloride of calcium is then added; and the whole is 
boiled for a few minutes. The liquid, when cold, is diluted wit i a 
moderate quantity of water, which throws down flakes of resm, togethei 
with mecouate of lime and colouring matter; then bkeied aiui 
evaporated to the crystallising point, with addition of a piece >1 
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marble; and tlie remaining solution is poured off from the sediment. 
The crystals obtained after cooling and concentrating, are separated 
by pressure from tlie black mother-liquor (Robertson, J. Pham. 19, 
158; see also 19, 278). Conerbe concentrates the aqueous extract of 
opium, in winter to 10°, in summer to 15° and higher; adds chloride 
of calcium to the extent of |th of the opium employed; then cools, 
collects, and presses the crystalline mass which has separated. 

The crystals are a mixture of the hydrochlorates of morphine and 
codeine ; they become white by repeated crystallisation, and when dis¬ 
solved in water, are decomposed by ammonia, whereby the morphine 
is precipitated, while the codeine remains in solution, and may be 
separated by concentration and boiling with solution of potash 
(Robiquet, NJ. PJiarm. 19, 100; Ann. Pharm. 4, 106). 

Thebaine and narceine (also narcotine, pa|3aveiinc, and opianyl) are 
obtained in the following way from the black mother-liquor expressed 
from the hydrochlorates of morphine and codeine, a. The liquor is 
evaporated down to the consistence of treacle, and again diluted with 
water acidulated with hydrochloric acid; a black matter containing 
ulmin then rises to the surface, and may be removed with a skimming- 
ladle. 

The clear liquor is mixed with ammonia, which throws down 
morphine and thebaine as a black precipitate (to bo separated by 
boiling ether after drying and pulverisation); and the filtrate, after 
being concentrated to a thin syrup, is violently shaken up with ether, 
in order to extract opianyl. The remaining* black liquid solidifies, in 
the cold, to a crystalline mass, from separation of narceme. In this 
way, 40 lbs. opium yielded 50 oz. morphine, 1|- oz. codeine, 1 oz. 
thebaine, 1 oz. opianyl, and 6 drachms naiceine (Couerbe, Ann. Ohm. 
Phjs. 59, 167). 

b. The aqueous extract is diluted with water, filtered, and preci¬ 
pitated by ammonia; and the precipitate separated from the liquor 
(which contains narceine) is dissolved in boiling alcohol; the alcoholic 
solution, on cooling, yields crystals of narcotine and papavoiino. 
The mother-liquor leaves, on evaporation, a dark amorphous residue*, 
containing all the thebaine, together with a little narcotine and much 
resin. It is treated with hot acetic acid; basic acetate of lead is 
added in sufficient quantity to produce a distinct alkaline reaction; 
and the precipitate, which contains narcotine (papaverine ?) and resin 
is separated from the solution containing the thebaine, from which 
(after removal of the lead by sulphuric acid) the thebaine is pre¬ 
cipitated by ammonia. — The liquor containing narceine (sec above) is 
precipitated by neutral acetate of lead, filtered, freed from excess 
of lead by sulphuric acid, and neutralised with ammonia; on evapora¬ 
tion at a gentle heat, narceine crystallises out (Anderson, Ann. Pharm . 
86, 180). Opianyl and papaverine may still be obtained from the 
mother-liquor of the narceine, by the method given in vol. xiw 
p* 428, 8. 

. Pelletier's method. One kilogramme of Smyrna opium is worked up 
with the hand in 2 kilos, of cold water, the solid matter allowed to settle, 
the liquid decanted, and the sediment treated in this way four times, 
then washed with a jet of water and filtered. The aqueous solution is 
evaporated; the residue again taken up in water; and the solution is 
filtered from the undissolved narcotine, heated to 100°, mixed with 
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ammonia, and boiled for 10 minutes to expel tlie excess of ammonia. 
If it be now filtered while boiling hot, morphine remains on the filter, 
together with resin, while many nearly pure crystals of morphine foim 
in the filtrate. If, on the other hand, the solution is allowed to cool 
slowly, crystals of morphine are obtained, enveloped in a crust of 
resin. This crust is treated with ether, which extracts narcotine, 
opianyl, and oily matters; as, however, it is difficult to extract the 
whole of the narcotine in this way, the morphine is converted into 
sulphate, crystallised in that form, and thereby separated from the 
uncrystallisable sulphate of narcotine, after which it may be pre¬ 
cipitated from the sulphate. —The liquor from which the greater part 
of the morphine has been separated by ammonia, still deposits a small 
quantity on evaporation. This is collected, and baryta-water is added 
to the filtrate, which precipitates meconic acid and brown colouring 
matter; these are separated by boiling alcohol. — The filtrate contain¬ 
ing baryta is freed from that substance by carbonate of ammonia, and 
evaporated down to a thick syrup, which, after standing several days 
in the cold, solidifies to a pulpy mass of crystals. 

This mass is drained and strongly pressed between linen, and the 
press-cake is boiled with alcohol of 40°, whereby naiceihe is extracted, 
which may be purified by frequent crystallisation from hot water or 
alcohol, with help of animal chaicoal. If it also contains opianyl, 
this substance may be extracted by treatment with ether. — The 
rest of the opianyl remains : a. In the mother-liquor expressed from the 
narceine; b. in the mother-liquor left after the recrystallisation of the 
narceme; and c. in the poition of the press-cake winch did not dissolve 
in the alcohol. It is extracted from each of these materials by shaking 
up with ether; but that from a requires further purification by solution 
in boiling water, whereby portions of fat and narcotine taken up at the 
same time by the ether, are left undissolved, and may then he separated 
by hydrochloric acid. The portion of the press-cake (c) which was 
undissolved by alcohol, having been thns freed from opianyl, dissolves 
when drenched with water, with the exception of a little opium-marc; 
the aqueous solution contains an acid, some biown colouring matter, 
and gum (Pelletier). 

Since it happens in this process that the liquor from which 
morphine, meconic acid, and the excess of baryta have been separated, 
becomes mouldy after being evaporated down to a syrup, or if further 
concentrated, refuses to crystallise, from being too glutinous, Pelletier 
proceeds with it as follows, in cider to obtain morphine, codeine, 
narceine, and opianyl (/. Phcmn. 21, 557; Ann. Pharm . 10, 27). He 
supersaturates with hydrochloric acid, and evaporates down to a syrup, 
then leaves it to stand in the cold till it sets to a crystalline pulp. 
This he presses, and purifies the crystals by solution in warm alcohol 
of 36° B.,—which leaves caoutchouc and extractive matter undis¬ 
solved,--then by repeated crystallisation from alcohol, and decolonisa¬ 
tion of the aqueous solution by charcoal. The crystals thns obtained 
contain morphine, codeine, narceine, as hydrochlorates, together with 
opianyl, the same bodies remaining also in the expressed mother-liquor. 
a. These crystals are treated with water at 50° until T 9 ^ths is dissolved, 
leaving T yth, principally narceine, undissolved. This is freed from 
adhering hydrochlorate of morphine by recrystallisation from boiling 
water, and from a trace of opianyl by ether. — The solution of 
tho T \ths is evaporated down and freed from opianyl by ether; the hydro- 
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chlorates of morphine and codeine then remain, and may ho separated 
by ammonia and potash. — b. The expressed black mother-liquor , when 
evaporated down io a soft extract and mixed with alcohol of 24° B., 
deposits ammonia-salts, potash-salts, and extractive matters, which are 
separated by filtration. The filtrate again mixed with alcohol, 
but of 38° to 40°. deposits a black substance, which carries down 
{he narceine, to be separated hy boiling with alcohol. ‘Morphine, 
codeine, and opiam! still remain m the filtrate, and may he separated 
as above. 

Opium-marc, which has been exhausted with cold water, behnv es 
to ether just like the opium in its original state, yielding' narcotine, fat 
(or soft resin), and caoutchouc. When it is exhausted with warm alcohol 
of 36°, gum, opium-resin, fat, and especially narco tine, are taken up, 
and after this treatment, ether extracts fat, narcotine, and caoutchouc. 
The residue then left yields nothing to rock-oil, and water extracts 
from it only a trace of gum, while woody fibre anil bassorin remain, 
behind (Pelletier, Ami. Chin?. Phys. 50, 240). 

3. Merck (who starts with the view that codeine and thebaine 
occur in opium as salts, and in this state are not soluble in ether): 
1. Exhausts powdered opium with boiling' ether, which extracts 
narcotine, opianyl, and glutinous matters. 2. Warms the residue with 
a little water and carbonate of potash, and afterwards boils it out, 
with ether, whereby codeine, thebaine, porphyroxine, and caoutchouc 
are obtained in solution. 3. Boils in alcohol the opium which has 
already been twice treated with ether, in order to obtain the mor¬ 
phine. The residue obtained by evaporating the first ethereal extract, 
yields opianyl to boiling water, and narcotine to boiling' alcohol. —• 
On evaporating the second ethereal extract and drenching the residue 
with dilute hydrochloric acid, resin separates out, while codeine, 
thebaine, and porphyroxine are dissolved, and may be separated by 
ammonia, which precipitates only the thebaine and porphyroxine. 
The codeine is precipitated from the ammoniacal filtrate by caustic 
potash. The thebaine and porphyroxine on the other hand are dis¬ 
solved in ether, the solution is evaporated, and the residue drenched 
■with alcohol, which quickly dissolves the porphyroxine, leaving the 
thebaine. — The morphine of the alcoholic extract is obtained by evapo¬ 
ration, solution in dilute acetic acid, and precipitation with ammonia 
(Merck, Ann. Pharm. 21, 201). 

4. Riegel exhausts pulverised opium successively with boiling 
ether and water, and thus obtains an ethereal solution containing 
opianyl, narcotine and porphyroxine (together with caoutchouc, resin 
and fat); and an aqueous solution which yields morphine, codeine, 
meconic acid, thebaine and narceine. 

a. Treatment of the ethereal solution . The ether is distilled off and 
the brown saline mass well boiled with water, which takes up chiefly 
the opianyl, to be purified by repeated solution in ether and water. The 
ethereal extract which has been exhausted with water yields nar- 
cotine and porphyroxine to boiling alcohol, while caoutchouc, resin and 
fat remain undlssolved. In order to separate the narcotine from the 
porphyroxine, the alcoholic extract is brought to the crystallising point; 
the crystals are dissolved in boiling alcohol (containing hydrochloric 
acid? Er.) and precipitated by ammonia; the precipitate is dissolved in 
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dilute hydrochloric acid; and the solution is evaporated down to a 
syrup, which, on standing for some time in a dry place, solidifies 
to a mass of needle-shaped crystals, from which narcotine can he 
obtained. The expressed mother-liquor treated with excess of 
ammonia gives a precipitate, whose alcoholic solution crystallises on 
(\ aporation in shining needles of potphpro / be. 

1>. Treatment of the itqtteoim whftinn. The t onoenUated solution is 
mixed with a quantity oi chluiide of calcium equal to -J-thof the opium 
< mployed,then boiled for some time and left to cool; and the crystal¬ 
line mass (a) consisting of meconate of lime, hydrochlorate of mor¬ 
phine, and codeine which separates out, is collected. On digesting this 
mass in cold water, meconate of lime remains behind: the aqueous solu¬ 
tion concentrated and neutralised at the same time with carbonate of 
potash, yields an additional quantity of meconate of lime, and after the 
separation of this salt, solidifies to a crystalline mass of hydrochlorate 
of morphine and codeine, which may he separated Ly ammonia. The 
black syrup separated from the crystalline mass is diluted with water 
acidulated with hydrochloric acid, filtered from a resinous gum, 
and precipitated with ammonia, which throws down morphine and 
thehaine ; these may be separated by ether, which takes up the latter. 
The ammoniacal filtrate evaporated down and cooled, yields crystals 
of narceine (Ricgel, Jahih.pr, Pharm . 11, 103). 

Estimation of Moiplane in Opium . 15 grammes of opium cut in 
pieces are triturated with 60 grins, alcohol of 71 p. c.; the solution is 
strained through linen; and the residue, after being' pressed, is again 
treated in the same way with 40 grms. alcohol. The alcoholic tinc¬ 
ture mixed with 4 grms. of aqueous ammonia yields in 12 hours crystals 
of morphine and narcotine, which are collected, washed several times 
with water, and stirred up in the water; the crystals of morphine then 
sink to the bottom, w T hile those of narcotine, being lighter, remain 
longer suspended and may be separated by decantation (Guillermond, 
N. J. Pharm . 16, 17; Pharm . Centr . 1849, 720; Lieb. Eopp’s, Jahresb . 
1849, 607). Riegcl ( Jahrb . pr. Pharm . 23, 202), removes the narcotine 
precipitated together with the morphine, by washing with other or with 
chloroform. Since the quantity of alcohol employed by Guillermond 
is not sufficient for the exhaustion of the opium, and as 12 hours Is 
not time enough for complete crystallisation (Reveil; Guibourt), the 
latter treats dry powdered opium, or the aqueous extract of opium, 
with alcohol, ell her warm or cold, allowing it in either case to stand 
in the cold for 24 hours, to permit the separation of the resin, the wax, 
and a portion of the narcotine. The tincture is drawn off with a 
pipette, the residue washed with alcohol, and the entire liquid pre¬ 
cipitated by a slight excess of ammonia. After evaporation of the ex¬ 
cess of ammonia, the morphine is allowed to ciystallise out completely, 
then collected and washed with alcohol of 50 p. c., afterwards with 
alcohol of 40 p. o., and finally with ether. The extract prepared with 
cold water from 20 or 30 grms. of opium, may also he redissolved in cold 
water; the solution precipitated by ammonia; and the precipitate col¬ 
lected after 36 hours, washed with cold water, then with alcohol of 
40 or 50 p, c., and crystallised from boiling alcohol of 85 p. c. 
(Guibourt) 

On the estimation of morphine, wee further; Tordos (Compt, rend, 44, 1256; 
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AT. J. Pharm. 33, 101; Clem, Cett/r. 3857, 580; TCojip’/i Jah-esb. 1857, 603); 
Mourein (iV. J. Pharm . 23, 176 and 262) ; L. KielFor (Ann. Pharm . 103, 271; 
abstr. J. pr. Chem. 73, 55 j Cenbr. 1857, 925 ; N. J. Pharm. 32, 455); A. Petit 
(2V J". Pharm. 43, 45) ; on an older process by G uillormond, soo J. Pharm. 14, 486. 

On the detection and identification of morphine in cases of poisoning, see Las- 
saigne (Ann. Chim. Phys. 25, 102 ) 5 Mormer (J. Chim . m&&. 23, 12) 5 Stas (N. J. 
Pharm. 22, 281; J. pr. Chem. 55, 282; Jahr. pr. Pharm. 24, 813 ; Pi eh. Kopp’s 
Jabresb. 1851, 640) ; Elandin (Compb. rend. 36, 517 ; J. pr. Chem. 59, 185) ; Otto 
(Ann. Pharm. 100, 46); v. XJslar & J. Erdmann (An n. Pharm. 120, 121 ; Zeibschr. 
Chem. Pharm. 5, 13) $ J. Erdmann (Ami. Pharm. 122, 360; Zeibschr. Chem. Pharm. 
5, 466). 


Properties. Crystallised morphine (see below) gives off water at a tem¬ 
perature of 120°, becoming* anhydrous, and then melts easily to a colour¬ 
less oil which solidifies to a crystalline mass on cooling* (Serturner, 
Duflos). It has neither taste nor smell (Sertiimer); when finely powdered 
(or in solution) it is very bitter (Geiger). Its action is strongly narcotic. 
According to Lefort, when continued doses are given, it passes into the 
urine; according to J. Erdmann, when large doses arc given, is 
found in the stomach and intestines, hut after smaller doses, it appears 
to he decomposed in the body, so that only traces of it can be re¬ 
covered {Ann. Pharm . 122, 360). In opium-smoking, a portion of the 
morphine is volatilised undecomposed (Descharmes & Benard Compt. 
rend.* 40, 34). ^ In a hot aqueous or alcoholic solution, it exhibits an 
alkaline reaction with turmeric, rhubarb, Brazil-wood and reddened 
litmus (Sertiimer), but it does not turn the tincture of mallows green 
(Guibourt, J. Pharm. 9, 382).—Molecular rotation to the left, in a 
sulphuric, hydrochloric or nitric acid solution [a] r = 89*8°; nearly as 
great in an alcoholic, less in an ammoniacal ( [a] r = 71*47°) or in an 
alkaline solution ( [a] r = 45*22°) (Bouchardat, N. Ann. Chim. Phys. 
9, 221). 


34 C. 

N. 

Pried. 

. 14 ... 

.... 71-58 .... 
491 

Pelletier 
& Dumas. 

.... 71*13 .. 
5*53 

Kegnault 
.... 71*65 
5*01 

19 H . 

6 0.. 

. 19 .... 

. 48 ... 

.... 6-67 .... 

.... 16 84 .... 

.... 7-61 ... 

. 15-73 ... 

.... 6*85 

.... 16*49 


. 285 .... 

.... 100*00 .... 

.... 100 00 ... 

. 100*00 



Henry & 

Will. 

Laurent. 


Liebig. 

Plisson. 



34 c . 

. 71-37 .... 

. 71-60 .... 

. 71-40 .. 

. 71*61 

N . 


. 4-72 



19 H . 

. 6*37 .... 

. 6*80 .. , 

. 6-72 ... 

..... 6*62 

6 O ...... 

..... 17-27 .... 

..... 16 83 



0 *OT*0« 

.... 100*00 .... 

..... 100*00 ... 




So, according to Laurent,—Liebig’s formula contains 1 at. hydrogen less. ■ 
nanlt s formula is C 35 IS T H 20 O G . — Isomeric with piperino (xy. 18). 


Decompositions . 1. Morphine yields, by dry distillation , carbonate of 
ammonia, empyreumatic oil, and charcoal (Seguin).-—2. When heated 
above its melting point, it assumes a purple colour (Merck), and solidi¬ 
fies on cooling to a black resinous mass (Braconnot); •when heated still 
more strongly in the air, it gives off vapours having a resinous odour, 
and then burns quickly, with a bright red and very sooty flame, leaving 
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behind a bulky and very combustible charcoal. — 3* A salt of morphine 
dissolved in water is decomposed by a current of electricity , as violently 
as by hot concentrated nitric acid (Kochleder & Hlasiwetz, Wien. Ahacl . 
Per. 4, 477). — 4. Morphine and sulphur melted together, give off 
hydrosulphurie acid at the moment of combination (Sertiirner). 

5. When morphine is triturated with iodine , reddish-brown mix¬ 
tures are formed, consisting perhaps of iodide of morphine, which do 
not smell of iodine. After some hours, the colour changes to violet- 
brown, then to black; the odour of iodine is given off; and the 
mixture contains hydriodate of morphine, together with a product of 
the decomposition of morphine (Pelletier). 

The violet-brown mixture does not dissolve in cold water; 
with Jth part of iodine, it forms a neutral solution in a large quantity 
of boiling water, and with \ part of iodine, an acid solution con¬ 
taining a large quantity of hydriodate of morphine. With equal 
quantities of morphine and iodine, an acid mass is obtained, which is 
completely soluble in boiling alcohol, the solution yielding by spon¬ 
taneous evaporation, first a red-brown substance, and afterwards 
crystals of hydriodate of morphine. The red-brown substance con¬ 
tains 35*34 p. c. iodine [accordingly Gerhardt ( Traite , 4, 38) gives it 
the formula 2C 34 NH 19 0 6 ,3l; calculation = 40*1 p. c. I.] ; it dissolves 
in dilute acids and alkalis only on boiling, and is reprecipitated on 
cooling. When treated with hydrosulphurie acid, under water, the 
greater part dissolves, forming a limpid solution, but is thrown down 
again on evaporation; ammonia forms a scanty bitter precipitate free 
from morphine, and colours the liquid dull red. When triturated 
with alcohol and mercury, it forms mercurous iodide, from which 
alcohol takes up organic matter and mercuric iodide. — Iodine forms 
similar products with sulphate of morphine ; so likewise does chlorine 
when passed into hydriodate of morphine (Pelletier, Ann. Chim.Phys. 63, 
185 ; Ann. Pharm. 22, 120). — Morphine is coloured reddish-yellow in 
vapour of iodine (Donne); acetate of morphine is coloured russet- 
brown by trituration with y^th iodine (Voget); aqueous acetate of 
morphine forms, with a small quantity of tincture of iodine, a brownish- 
red precipitate, which disappears when stirred; with a large quantity 
of the tincture, it yields a copious, sparingly soluble precipitate 
(Merck). Cold aqueous morphine is not altered by iodine-water 
(Duflos). 

6. In bromine-vapour , morphine assumes a pale orange-yellow* colour 
(Donne). In solutions containing 1 p. c. or more of morphine, bromine- 
water forms a yellow precipitate, which disappears on agitation, 
colouring the liquid pale yellow (Duflos). Acetate of morphine is 
altered by tincture of bromine (Merck); aqueous solution of morphine 
is not altered by bromine-water (Duflos). 

7. Chlorine-gas passed through water in which morphine is sus¬ 
pended, colours it first orange-yellow, then bright red, and dissolves 
it; a larger quantity of chlorine again colours the red liquor yellow, 
and separates flakes containing resin and a black substance, w T hile 
ammonia forms scarcely any precipitate in the filtrate (Pelletier, J. 
Pharm. 24,164; Ann. Pharm. 29, 56). Morphine dissolves in chlorine- 
water, with yellow colour, which is changed by ammonia to a dark 
brownish-red, without precipitation (Braconnot). Aqueous salts of 
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morphine are coloured in the same manner by chlorine (Lepage, J. 
PAam. 26,140$ Soubeiran & Henry, J- Pharm. 22, 134); but cold 
aqueous morphine (Dados) and acetate of morphine dissolved in 500 
parts of water (Merck) are not changed by chlorine-water. Sulphide 
of ammonium causes the yellow colour partly to disappear (Duflos). — 
Aqueous chloride of lime colours morphine yellow, then quickly violet - 
brown, on further addition again yellow, and dissolves it an altered 
state (Robinet); it colours morphine-salts dark orange (Duflos). — 
Morphine is coloured brown-yellow by the vapour of chloride of iodine 
(Donne). 

8. Morphine kept in contact with ammonia for a considerable time, 
absorbs oxygen and decomposes (Guibourt). The solution in ammonia, 
and still sooner that in soda-ley. assumes a dark brown colour 
(Boucharclat). The solution in potash-ley becomes brown when heated; 
on evaporation it acquires a red, and ultimately vermillion-red colour, 
swells up, emitting the odour of burnt horn, and leaves charcoal con¬ 
taining cyanide of potassium (Duflos). Excess of hydrate of potash, 
at 200°, generates methylamine (Wertheim, Wien . A had. Ber. 4, 33 ; 
Ann. Pharm. 73, 210). 

9. Morphine does noVbecomc coloured when cold oil of vitriol is 
poured over it (RiegeL Frcsenius, Guy); it assumes a dirty yellow or 
grey colour (Merck, Schlienkamp), brown when heated (Guy), it dis¬ 
solves quieMv m oil of vitriol, with a green, dirty grey, brown, or wine-red colour, 
according to the temperature; to produce the red colour, requires the greatest degree 
of heat, with addition of water (Duflos). When morphine is added to hot 
oil of vitriol, a large quantity of sulphurous acid is given off, and a 
viscid liquid formed, which loses its colour on addition of water, and 
deposits a black powder (Duflos). — Morphine heated with excess of 
dilute sulphuric acid, or with anhydrous sulphuric acid, is converted 
into sulphomorphide (Arppe). 

10. Concentrated nitric acid colours morphine red, then yellow 
(Pelletier & Caventon), yellowish-red (Lassaigne, Schlienkamp, Riegel), 
ruby-red (Merck); flrst saffron-yellow, then hyacinth-red, which 
colour is made darker by carbonate of soda (Duflos). Aqueous 
morphine-salts are coloured yellow by nitric acid, orange-yellow when 
heated, lighter on boiling (v. Planta); cold aqueous morphine becomes 
orange-coloured when heated with nitric acid (Duflos). The nitric 
acid solution is decolorised by hydrosulphuric acid or sulphide of 
ammonium (Hunefeld, Schw. 60, 453); protochloride of tin colours it 
red-brown (v. Planta).—Nitric acid forms oxalic acid from morphine 
(Seguin), but no picric acid (Liebig). It forms, as with narcotine 
(p. 140), resinous products, from which potash-ley eliminates methy¬ 
lamine (Anderson). 

11. Nitrous acid forms three basic products, according to the time 
for which it is allowed to act: C^NH 21 0 8 + 2Aq., G 34 NH 19 0 8 , and 
C^NEPG 10 (Sehutzenberger, Compt . rend. 46, 598; Ann. Pharm. 108, 
348). 

OH of vitriol containing a little nitric acid colouis morphine brown- 
green ; with only a trace of nitric acid, the colour is brownish (Oouerbe). 
When 8 or 10 drops of oil of vitriol containing nitric acid, prepared as 
directed at page 141, are added to morphine, it assumes a violet-red 
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colour; the addition of 2 or 8 drops of water assists the development 
of the colour. If a few fragments of peroxide of manganese (or 
chromate of potash: Otto) are added, the colour, after an hour, 
becomes mahogany-brown, changing to dirty yellow on careful dilu¬ 
tion with water and almost complete neutralisation with ammonia, 
or to brownish-red if the ammonia is in slight excess (J. Erdmann), 

V very dilute solution of morphine, which does not show any colour 
with nitric acid, becomes led it oil of vitiiol is also added. A solution 
ot morphine in oil o( vitiiol is also reddened by saltpetre or by ant i- 
monate of potash (Loiort, Rei. orient. 16, 355), 

12. Iodic acid colours morphine and its salts immediately brownish- 
red, with separation and precipitation of iodine (Serullas, Dados). 
Even grain acetate of morphine shows this colour, or the bine 
colour of iodide of starch if a little paste is mixed with it; in dilute 
solutions the reaction is slower; but it is visible even in 7,000 parts of 
water. The same reaction is exhibited by biniodate of potash and its 
combination with chloride of potassium or bisulphate of potash (ii. 
71), but not by neutral iodato of potash, except in presence of sul¬ 
phuric acid (Serullas), or when acetate of morphine is used (Simon, 
Report. 65, 205). Tinctures of opium, or mixtures of morphine with 
other alkaloids, likewise exhibit this reaction (Serullas). The presence 
of prussic acid does not interfere with it (Millon, A 7 . Ann. CJum. Rhys. 
13, 57). In dilute solutions of morphine, the colour is plainer after 
addition of oil of vitriol (Lefort). — Ammonia deepens the colour of 
a mixture of iodic acid and morphine, so that y'owq'o morphine can then 
be recognised (Lefort, If. J. Rharm. 40, 97; Anal. Zeitschr. 1, 134). 

When a mixture of morphine and iodic acid is diluted with water, 
the solution poured off from the iodine appears reddish-brown, but 
becomes light yellow as the iodine volatilises, and leaves' 5 on evapo¬ 
ration a light-yellow crystalline powder , which can be freed from excess 
of iodic acid by washing. This powder swells up when thrown on 
glowing' coals or heated in a tube to 125°, giving off iodine and 
leaving charcoal, together with a brown substance which dissolves 
with brown colour in ammonia. It is sparingly soluble in water, but 
in a few minutes both the substance itself and the water become rose- 
coloured, without any liberation of iodine. Sulphurous acid at first 
separates iodine, which redissolves in excess of the acid; the colour¬ 
less liquid assumes a beautiful rose colour on addition of potash or 
ammonia, but it is again bleached by sulphurous acid. — Oil of vitiiol 
liberates iodine Lorn the yellow powder, which therefore contains an 
iodate, together with hydriodic acid (Serullas, Ann. Ghim. Rhys. 43, 
211: Rogg. 18, 119). Compare Pelletier, Ann. Glum . Rhys. 63, 192. 

13. Morphine is decomposed by periodic acid , with separation of 
iodine (Bodekor, Ann. Rharm. 71, 64). A portion of the liberated 
iodine then forms hydriodate of morphine (Langlois, A r . Am. Chim. 
Rhys. 34, 278).—= 14. Bromic acid is coloured yellow by morphine, 
becoming darker on evaporation, without formation of crystals (Serullas, 
Ann. Ghim. Rhys. 45, 278). Bromate of potash has no action on 
morphine-salts, and colours them only faintly yellow on addition of 
sulphuric acid (Simon, Duflos). — 15. Chloric add produces no colora¬ 
tion in the cold, but a golden-yellow colour at the boiling heat 
(Duflos). 
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10. Chromate of potash colours a solution of morphine in oil of 
vitriol brownish-green, quickly changing to emerald-green, with 
evolution of gas (Riegel, Eboh); it reduces manganic sulphate to 
manganous sulphate, and permanganate of potash to manganic acid 
(Lefort); the latter turns the solution of morphine brown, and then 
bleaches it (Guy, Anal. Zeitschr. 1, 92). Cold aqueous morphine colours 
permanganate of potash green (Duflos).—17. Morphine is coloured 
dirty-brown by oil of vitriol and peroxide of lead (Riegel); rod by dilute 
sulphuric acid and peroxide of lead (Lefoit); on boiling the solution as 
long as effervescence continues, the morphine is converted into an 
amorphous, yellow, deliquescent, acid body, Marchand’s morphetine 
(E. March and, J. Clam . mid. 20, 365). 

18. Aqueous ftn ic hjdt uchlorate dissolves morphine with blue colour, 
and colours aqueous morphine or its salts bright blue; the blue colour is 
destroyed by acids, even by distilled vinegar, also by alcohol and ether- 
alcohol, but not by ether free from alcohol, whereas alkalis render it 
deeper (Robinet). According to Merck, the solution deposits sesqui- 
oxide of iron, and yields crystals of hydrochlorate of morphine. — 
Morphine is not coloured by all feme salts ; the finest colour is pio- 
duced by the hydrochlorate and nitrate; none by the hydriodate, 
acetate, tartrate or citrate (Fuchs, Zeitschr . Phys. v. W. 6, 88). 

When morphine is drenched with a very concentrated solution of 
ferric chloride, made as neutral as possible, the mixture, which at 
first is dark-blue, gradually turns paler, and solidifies after 24 hours 
to a dirty white mass of crystals of hydrochlorate of morphine, 
without separation of ferric oxide. Water restores the blue colour of 
the mixture and dissolves It, colouring’ the mother-liquor rose-red 
after separation of the crystals, and forming a solution vrhich, if kept 
excluded from the air, is permanent, and does not deposit any oxide of 
iron. When the mother-liquor is evaporated down, there remains a 
brown deliquescent matter, which is partially soluble in alcohol, the 
remainder dissolving with violet colour in water. By evaporating the 
alcoholic solution, digestingthe residue in ether, and evaporating again, 
a small quantity of minute greenish translucent crystals is obtained, 
—together with chloride of iron—which dissolve in water -with a fine 
blue colour, and even in small quantity colour a large quantity of 
water; so that they are probably the cause of the blue coloration 
(Pelletier, Ann. Chim . Phys. 50, 272 ; Ann. Pharm. 5, 172). 

19. A cold solution of morphine or of its salts reduces nitrate of 
silver , even in the dark (Duflos). The reduction takes place even in 
very dilute solutions; after the reduced silver has been separated, 
strong nitric acid colours the filtrate orange-violet (Horsley, Anal 
Zeitschr. 1, 517). The salts of morphine separate oxide of silver from 
a solution of argentate of ammonia, and reduce it to the metallic state, 
even in diffused light (Kieffer). — 20. Morphine-salts give, with solu¬ 
tion of chloride of gold , a yellow precipitate, which dissolves with 
green colour in excess of the morphine-salt, and in hydrochloric acid, 
but soon changes to a deep blue and violet, owing to the sepa¬ 
ration of metallic gold, which is visible even in veiy dilute solutions 
(Merck; Duflos; Larocque, J. Chim:mid. 18, 696; Riegel).—21. Mor¬ 
phine heated to the boiling point with bichloride of platinum^ forms 
a very dark, almost black mixture, which contains the platinum-salt of 
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a new base and a dark-brown granular acid, the latter being insoluble 
in water, alcohol, and ether, soluble in ammonia and potash, and 
forming an insoluble salt with oxide of silver (Blyth, Ann. Pharm . 50, 
52). 

22. In an alkaline solution it reduces an equivalent quantity of red 
■prussiate of qiotash to yellow prussiate (Kieffer). On this reaction 
Kieffer bases a volumetric determination of morphine; but according to 
Mohr ( Titrirbuch , 2nd edit. p. 523), the decomposition does not go on 
rapidly enough, the rate varying with the temperature of the solution 
and the amount of red prussiate of potash in excess. 

23. Iodide of methyl and iodide of ethyl, heated with morphine, form 
hydriodate of methyl- and ethyl-morphine. — A mixture of crystallised 
morphine with chloride of amyl and alcohol, remains unchanged when 
heated for three days to 100°, but after from five to fourteen days’ 
heating, it deposits crystals of hydrochlorate of morphine (How, Chem. 
Soc. Qu . J . 6, 125 ; Ann. Pharm. 88, 33G). 

C 34 NH 19 0 6 3 2H0 + C 10 H U C1 = C 34 NH 10 O G 3 HCI + C 10 H 12 O 

24. Morphine does not decompose in a fermenting solution of sugar 
(Larocquc & Thibiergc, J. Chim. med. 18, 689). 

Combinations. — A. With Water — a. Crystallised Morphine. White, 
translucent, or nearly transparent, chiefly short prisms, belonging to 
the right prismatic system. Fig. 53, without a, i , t, andp. A rhombic 
prism, y : y — 327° 20', having its acute lateral edges symmetrically 
truncated' by m. y : m = 116° 20'; on these faces rests the bevelling- 
face u. u : n above = 95° 20'; n : u over m = 84° 40'; u : m = 
132° 20'. Cleavable parallel to m (Brooke, Phil. Ann . 6, 118). — y : m 
= 116° 33*5'; ?/:?/ = 126° 54', but instead of ?/, an obtuser bevelling, 
the two faces of which meet above at an angle of 130° 11*5'. The 
crystals are mostly short prisms, more rarely needle-shaped, sometimes 
also of octahedral habit. 

Crystallised morphine is permanent in the air, and undergoes no 
alteration at 100° ; according to Liebig, it loses 5*95 p. c. water at 
120°, becoming thick and opaque; according to Begnault, 5*99 p. c. 
(2 at. - 5 71 p. c MO) 

b. Aqueous solution. — Morphine dissolves in 1000 pts. cold water 
(Duflos), in 960 pts. at 18}° (Abl). According to Dnflos, it dissolves in 
400 pts.; according to Merck, in 500 pts. boiling water. 

B. With Adds. — Morphine dissolves freely even in dilute acids, 
forming perfectly neutral salts. It decomposes certain lead, iron, 
copper, and mercury salts, combining with their acids. From neutral 
sulphate (and acetate: Duflos) of copper, morphine throws down a 
basic sulphate, a portion of the copper, however, remaining in solu¬ 
tion (Geiger, Mag . Pharm. 19, 154).—Most morphine-salts are cry- 
stallisable, inodorous, very bitter, and poisonous. According to Las- 
saigne & Feneulle, they deposit, in the circuit of a voltaic battery, 
needles of morphine at the negative pole, and the acid at the positive 
pole. They exhibit; the reactions above described. — Their aqueous solu¬ 
tions, mixed with ammonia, a fixed alkali, baryta, lime, or magnesia, 
deposit morphine as a crystalline powder, soluble in excess of the 
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precipitant, except in the case of magnesia—difficult of solution, how¬ 
ever, in excess of ammonia. According to Anderson (A*. J. Pkarm. 
13, 443), the precipitate formed by ammonia is composed of micro¬ 
scopic rhombohedral crystals. The salts are precipitated by the mono¬ 
carbonates of the alkalis, and the precipitate is not redissolved in 
excess. The alkaline bicarbonates precipitate only a portion of the 
morphine from neutral morphine-salts; they do not precipitate acid 
splutions in the cold (Duflos, Fresenius). Tartaric acid prevents pre¬ 
cipitation by the alkaline bicarbonates (Oppermann, Compt. rend. 21,810; 
Eiegel). — Morphine-salts dissolve in water and alcohol, not in ether 
or in fusel-oil. 

Carbonate of Morphine. — The carbonates and bicarbonates of the 
alkalis added to solutions of morphine-salts, precipitate morphine free 
from carbonic acid (Lange, Sertiirner, How, Langlois). A solution 
obtained in the preparation of morphine from opium, heated with bicarbonate of 
potash to the boiling-point, and left to itself for twenty-four hours, deposited on one 
occasion, grains of carbonate of morphine resembling poppy-seeds; but they could not 
be obtained a second time (Kruger, N Br. Arch. 49, 31). — Water saturated 
with carbonic acid under pressure dissolves morphine, and on exposure 
to a low temperature, deposits it as carbonate in short prisms, which 
should be at once removed from the liquid. The salt, when heated, 
gives oft carbonic acid and water, leaving morphine. It dissolves in 
4 parts of water, and precipitates acetate of lead (Ohoulant). — 
Freshly precipitated morphine, Suspended in water, is dissolved on the 
passage of carbonic acid gas; the solution, cooled with ice and exposed 
to the air, deposits crystals of morphine free from carbonic acid (How; 
Langlois, A r . Ann. Chim. Phys. 48, 502).— By decomposing hydro- 
chlorate of morphine with carbonate of silver, an easily decomposiblc 
carbonate of morphine is obtained (How, Litb. Kopp's Jahrerio. 1854, 
518). 

Phosphate of Morphine. — The neutral salt forms cubes, the acid salt 
crystalline tufts (Pettenkofer, Repert. 4, 45). Bisodic phosphate added 
to hydrochlorate or sulphate of morphine, throws down a finely inter¬ 
laced crystalline precipitate, very soluble in hydrochloric acid 
(v. Planta). 

Hyposulphite of Morphine. — Sulphide of ammonium is added to an 
alcoholic solution of morphine, and the mixture exposed to the air for 
many hours or days; or a salt of morphine is decomposed by hypo¬ 
sulphite of soda. — Silky needles (G 34 NH 19 Q S ,HO,S 2 0 2 -f 4Aq. It gives off 
2 at. water at 100°. — Dissolves in 32 parts of cold water, and in 1050 
parts of cold alcohol (H. How, Edinb. New Phil. Journnew series, 1, 47); 
Pkarm . Centr. 1855, 93; Lieb. Kopy's Jahresber . 1855, 571). 

Sulphate of Morphine . — a. Mom-acid. Needles grouped in tufts 
(Sertiirner, Buchholz). At 120° they lose 3*64 p. c. water (Liebig) 
(4 at. = 9*73 HO); at 130°, 11*59 p. c. (Regnault) (5 at. = 11*87 HO); the 
dry salt is hygroscopic (Liebig). — It dissolves in 2 parts of water 
(Ohoulant). 
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.. 14 . 

... 4*20 



20 H . 

........... 20 . 

... 5*99 

. 6*48 


7 O. 

. 56 . 

... 16*76 



80 s . 

.. 40 . 

11*97 .. 


11*08 . 


C^JOTWjHOjSO 3 334 . 100 00 


Bobiquet. 


12*8 



Crystallised. 


Liebig. 

Si< c ... 

.. 204 . 

. 53*83 ... 

.... 53*81 

N . 

. 14 .. 

. 3*69 ... 


25 H .... 

. 25 . 

. 6*60 ... 

.... 6-52 

12 0 . 

....... 96 . 

. 25*33 ... 


80 3 . 

. 40 .. 

. 10*55 .. 

10-72 

C 34 NH 13 0 5 > H0,S0 3 + 5Aq. 

. 379 . 

.. 100*00 ... 

..... 


b. Bi-acid. — When the salt a is supersaturated with sulphuric 
acid, the solution evaporated down, and the excess of sulphuric acid 
removed with ether, there remains a salt which is very sour to the 
taste, and contains twice as much acid as a (Pelletier & Caventou). 

Rydnodate of Morphine. — 1. Prepared by dissolving* morphine in 
hydriodic acid. White, silky salt, rather freely soluble in water (Pelle¬ 
tier, Ann. Chim. Phys . 63, 193). — 2. Iodide of potassium added to a 
concentrated solution of acetate (hydrochlorate or sulphate: v. Planta,) 
of morphine, throws dowm crystals after standing some time (Merck). 
— Transparent, brilliant, slender needles, or four-sided prisms. Dis¬ 
solves very sparingly in cold water, more easily in hot water and in 
alcohol. Contains 28*6 p. c. iodine (Winkler, Jahrb.pr. Pit arm. 20, 
323). CJ34NH»0® HI = 28*33 p.c. I. 

Morphine is completely precipitated by hiuiodkh of potassium 
(Wagner, Chem. Centr . 1861, 941). Comp, t ii. 183. 

Chlorate of Morphine. — Obtained by dissolving morphine in warm 
aqneous chloric acid. — Long*, slender needles. Decomposed suddenly 
by-heat, swelling* up and carbonising (Serallas, Ann. Chim, Phys. 45, 
279 ; Pogg, 20, 595). 

Perchlorate of Morphine. — Obtained by neutralising morphine witli 
aqueous perchloric acid. — White silky tufts of needles, which melt at 
150° and then give off 8*34 p. c. water. Swells up when heated 
strongly. — Dissolves in water and in alcohol (Bbdekor, Ann. Phann. 
71, 63). 

Bu deter* 

OWNHTO 6 f HO . 306*0 . 70*59 .. 70-58 

0107.... 91-3 . 23*11 .. 21*08 

4H0 ... 36*0 ........ 8*30 ........ 8 34 

C 34 KH 19 0 6 J Cffl:0 8 + 4Aq. 433 5 ........ 100*00 ........ 100*00 

Hydrochlorate of Morphine . —100 pts. morphine absorb 12*67 parts 
hydrochloric acid gas (Liebig), 12*58 parts at 140° (Regnault), 
(1 at. = 12*28 HCL). — Morphine does not dissolve perceptibly in cold 
concentrated hydrochloric acid. On addition of water, thick curdy 
flakes are formed, which dissolve in a larger quantity of water (Geiger), 
Aqueous acetate of morphine solidifies almost immediately on the 
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addition of common salt, owing' to the formation of hydrochlorate of 
morphine (Robinet, Merck). When hydrochloric acid at 80° is satu¬ 
rated with morphine, the neutral liquid becomes acid on cooling, even 
before the appearance of crystals (Robiquet). — White, soft tufts of 
needles, having a silky lustre; also larger transparent prisms (Sertiirner, 
Bucholz). Very bitter (Robinet). Neutral. Not altered by exposure to 
the air (Liebig). — When heated in a closed tube with alcohol to 200°, 
it blackens, forms a small quantity of ether recognisable by its odour, 
but no permanent gas (Reynoso, Compt. rend. 42, 686). — It dissolves 
in from 16 to 20 pts. cold water (Bucholz), in 20 pts. water at 18§° 
(Abl; Cass & Garot), in less than 1 pt. boiling water (Merck). The 
aqueous solution does not deposit any morphine, even on repeated 
evaporation (Geiger). It is precipitated by concentrated hydrochloric 
acid (Hirzel). It dissolves in 40 parts alcohol (Cass & Garot), in 60 
parts* cold and in 10 parts hot alcohol of 80 p. c. (Wittstein). Insoluble 
In ether (Robinet). Dissolves in 19 parts of glycerin and in 800 parts 
of fat oil (Cass & Garot). 

The crystals lose 14*23 p. c. water in a current of ah at 130°, no 
more at 160° (Regnault), (6 at. *= 14-38 p. c. HO). 


34 C .... 

Pried. 

.... 204-0 .... 

.... 63-45 ... 

Regnault. 
. 6345 

N ... 

. 14-0 .... 

. 4*35 .. 


20 H . 

. 20'0 .... 

. 6-22 .. 

. 6-42 

6 O ... 

. 4-8*0 .... 

..... 14*93 .. 


Cl . 


. 11*05 .. 

. 10-64 

C^KH 39 0 6 ; HC1 .... 

. 321-5 .... 

. 100*00 .. 



Hydrofuaie of Morphine. — Colourless,' long, four-sided prisms.— 
Dissolves sparingly in water, not at all in alcohol or in ether (Elder- 
liorst, Ann . Pharm . 74, 80; Chem. Gaz . 1850, 327). 

Nitrate of Morphine. — Stellate rays (Sertiirner), soluble in If pts. 
of w T ater (Ghoulant). The solution does not become coloured by con¬ 
tinued boiling (Duflos). 

An excess otfluosilicic-alcohol (xv. 437) forms a crystalline precipitate 
in solutions of morphine and its salts (Knop). — Morpliine-salts are 
precipitated by phosphotungstic acid (a mixture of tungstate of soda and phos¬ 
phoric acid), (Bcheibler). Phosphomohjbdic acid (xiii. 164) forms with 
them a pale-yellow flocculent precipitate (Sonnenschein). They are 
precipitated by 2)ho$pkanti7nonic acid (xiv. 277), not, however, when 
diluted 1000 times (F. Schultze). Chromate of potash precipitates 
morphine from moderately dilute solutions (Neubauer, Anal. Zeitsehr . 
1, 516), J, Andre {Zeitsehr. Chem. Pharm. 5, 651) did not obtain any chroma! o 
of morphine, on account of the rapid decomposition which toot place. Chloride of 
cadmium forms, with hydrochlorate of morphine, double salts whose for¬ 
mula are, C^NH^HCUCdCl+4aq. and C^NH 19 O^HCI,2CdCl + 5aq. 
(Gellatly, Nl Edinb . Phil. J. 4, 94; Chem . Centr. 1856, 606). ICraut did 

not succeed in preparing these double salts. 

Iodomercurate of potassium throws down from aqueous sulphate or 
hydrochlorate of morphine, a pulverulent precipitate, which soon 
becomes gelatinous, and is insoluble in hydrochloric acid (v. Planta, 
Delffs). When morphine, mercuric chloride, and iodide of potassium, are 
brought together in aqueous solution, a double-salt C 84 NH 19 0 6 ,Hg 2 I 3 , 
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[or C 34 NII 19 0 6 ,HI,2HgI? (Kr.)] is precipitated, sparingly soluble in 
water, more soluble in alcohol. With bromide of potassium, Instead 
of the iodide, the corresponding* bromine-compound is obtained. Both 
salts are crystallisable, free from water of crystallisation, not decom- 
posible by dilute acids, even on boiling and on addition of iodide of 
potassium. They are decomposed by caustic alkalis (Groves, Chem. 
Soc . Qu. J~.ll.97; Chem, Centr. 1858, 800; Kopp’s Jahresber. 1858, 363). 

Chloromercurate of Morphine. — Mercuric chloride forms a white 
curdy precipitate with hydrochlorate of morphine (Caillot, Ann. Chim . 
Flips. 42, 263). With sulphate of morphine it forms, only after con¬ 
siderable concentration and addition of common salt, a milky (or pul¬ 
verulent) precipitate, which afterwards changes to needle-shaped 
crystals (v. Planta). — On mixing aqueous hydrochlorate of morphine 
with mercuric chloride, the double salt is in part precipitated at once, 
the rest being gradually deposited in tufts of crystals; it is purified 
by recrystallisat'ion from hot alcohol, and washing with cold water, 
alcohol, or'ether. — Large, transparent, colourless crystals, having a 
glassy lustre; they may be obtained remarkably fine by leaving a 
solution in concentrated hydrochloric acid to evaporate over lime in 
vacuo. — Dissolves friely in cold concentrated hydrochloric acid, very 
little in cold water, alcfiiol, or ether, more freely in hot alcohol (Hin- 
terberger, A7in. FJiarm . 77, 205; Wien. Afcad. Ber . 6, 104). 


34 C . 

Crystals. 
. 204*0 . 

.. 23 63 

Hinterberger. 

mean. 

....... 23*52 

JN . 

. 14*0 . 

.. 1-62 


20 H ... 

. 20*0 ..... 

.. 2*32 

.. 2-34 

6 O . 

. 48 0 . 

.. 5*56 


4 Hg . 

. 400*0 . 

.. 46*32 

. 46*12 

5 Cl ..... 

. 177-5 . 

.. 20*55 


H 19 0 6 ,HCl,4HgCl . 

. 863-5 . 

.. 100 00 



Mercuric nitrate added to salts of morphine precipitates white 
flakes soluble in nitric acid (Duflos). 

Chloroplathmte of Morphine .— Bichloride of platinum forms with 
hydrochlorate of morphine a yellow curdy precipitate, which when 
immersed in warm water, becomes soft, dissolves, and crystallises out 
on cooling (Liebig). Cold aqueous morphine is likewise precipitated 
by chloride of platinum after standing for some time.—The chloro- 
platinate dissolves in excess of morphine-salts and in acids (Duflos). 

Liebig. 

C^NH l9 C>yiCl,CP. 391*5 79*87 ........ 

Pfc . 98'7 20*13 .. 19-52 

C^NH^HCtPtCl 2 . 490*2 100-00 . 

Morphine-salts are not precipitated by ckloroiridiate of sodium (y. Planta). 

Formlate of Morphine. — Small bitto prisms, fusible, and easily 
soluble in water (Gobel). 

Alcoholic kydroferrocyanic acid throws down from an alcoholic 
solution of morphine, after long standing, small white easily decom- 
posible needles (Dollfus). —Aqueous ftmcyanide of potassium, added to 
VOL xvi. 2 F 
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an aqueous solution of hydrochlorate of morphine, forms after a while 
a crystalline, easily decomposible precipitate (Dollfus); according to 
Neubauer, on the other hand, it does not precipitate a solution of 
hydrochlorate of morphine, even when highly concentrated. 

Cyanide of Platinum with Uydrocyanate of Morphine. — Cyanide of 
platinum and potassium throws down from the aqueous solution of 
acetate of morphine, an amorphous curdy precipitate which soon 
becomes crystalline, causing the liquid to solidify into a brilliant 
white mass. — Shining globules, and funnel-shaped depressed discs 
consisting of small microscopic needles, having a silky lustre when 
dry. The double salt becomes dark-yellow when heated and white 
again on cooling; melts partially at 150° to a brownish-yellow mass, 
and when further heated, swells up, gives off cyanogen, and burns with 
a sooty flame. — It does not give off any water of crystallisation at 
125° (Schwartzenbach, Pharm. Viertelj . 8, 518; Chem. Centr. I860, 
304). 

Schwartzenbach. 

mean. 

C 3 I NT£ 19 O fi ,HCv,Cy. 338-0 .. 77*4 . . 

Pfc.‘. 98-7 . 22 6 . 22-63 

<KNM 19 O^IXCy,PtCy. 436*7 . 100*0 . 

Hydro sulphocyanate of Morphine. — Sulphocyanide of potassium does 
not precipitate neutral salts of morphine (Artus, J. pr. Chem. 8, 253; 
Oppermann; Lepage, J. Pharm. 26, 140). It forms a ligiit flocculent 
precipitate with acetate of morphine (0. Henry, J. Pharm. 24, 194); 
with the hydrochlorate and sulphate, a crystalline precipitate appearing 
at first like dust (v. Planta). — To prepare the salt, an alcoholic solution 
of morphine is saturated with hydrosulphocyanic acid not too dilute. — 
Small limpid shining needles. Melts at ioO° (Dollfus, Ann. Pharm . 
65, 214). 

at 90°. Dollfus. 


36 C ... 216 .... 61-19 .... 60*66 

2 N . 28 .... 7-93 .... 

21 H. 21 .... 5-95 .... 5-80 

7 O . 56 .... 15-86 .... 

2 S . 32 ... 9*07 ... 


+ HO.. 353 .... 100*00 .... 

Grerhardt {Trait6 4, 36) regards the salt as anhydrous. 

Acetate of Morphine . — A solution of morphine in excess of acetic 
acid is left to evaporate in the air (Geiger). Morphine is triturated 
with water; dilute acetic acid is slowly and cautiously added, till it 
dissolves no more of the morphine even after prolonged contact; and 
the filtrate is evaporated in shallow vessels between 38° and 50°, 
preferably in a current of air, since the salt is decomposed by gradual 
evaporation (Merck). Ry Kukle’s method {Baumgartner 1 $ Zeitsehr. f. JPhys. 
4,182), -which consists in dissolving morphine in alcoholic acetic acid and covering the 
solution with a large quantity of ether, a mixture of morphine and acetate of mor¬ 
phine is obtained, not completely soluble in ether (Merck, Ann. Pharm, 24, 46).— 
White silky needles grouped in tufts or cauliflower-like masses (Sertiir- 
ner, Merck). Very bitter (Geiger). Neutral (Merck). When the solution 
is quickly evaporated, the salt remains as a colourless, transparent 
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Tarnish (Braconnot, Geiger).—The aqueous solution, when repeatedly 
evaporated by heat, loses a small portion of its acid, so that the 
residue is no longer completely soluble in water (Pelletier, J. Pham. 9, 
523, Geiger). The alcoholic solution mixed with a large quantity of 
ether, gives up to the ether a portion of the acid, so that morphine crys¬ 
tallises out (Merck).—Deliquescent (0. Henry, J. Pharm. 21, 226). Dis¬ 
solves in 24 parts of water at 18 (Abl, Oesterr. pharm. Zeitschr. 8, 
201). Dissolves freely in water, less easily in alcohol (Buchholz), not 
at all in ether (Geiger). Soluble in 60 parts chloroform (Sclilimpert). 
— Contains 79*8 p. c. morphine; corresponding to the formula 
G 34 NH 19 0 6 ,G 4 H 4 Q 4 + 2Aq. (Calculation gives 79*2 p. c. C^NH^O 6 ) (Kieffer.) 

Cyanurate of Morphine .—Tufts of long needles, mixed with crystals 
of cyariuric acid, even when morphine is present in excess. It is 
decomposed by recrystallisation, with formation of a white amorphous 
mass (Elderhorst, Ann. Pharm. 74, 84). 

Melhtate of Morphine .—a. Bibasic ? When cold aqueous mellitic 
acid Is saturated with morphine and the solution evaporated, there 
remains a brown, amorphous, brittle mass (Karmrodt). 

b. Monobasic. —The solution of morphine in hot concentrated 
aqueous mellitic acid soon deposits white, microscopic, needle-shaped 
crystals, which give oft 2 p. c. of their weight at 110°. They are 
rather more soluble in cold- than in hot water, freely in aqueous 
ammonia and potash, not in alcohol or in ether (Karmrodt, Ann. Pharm. 
81, 171). 

Karmrodt. 

mean. 

C^STBW^HO . 303 75-94 . 

C s 0 6 . 96 24-06 24*90 

O“jm} 9 0 6 } C s H?0 8 .. 399 100-00 . 

Aspartate of Morphine .—Gum containing shining crystals. Very 
freely soluble in water (Plisson, J. Pharm , 15, 274). 

Tartrate of Morphine. —a. Neutral. —When a solution of cream of tartar 
is neutralised with morphine, cream of tartar crystallises out first, then 
nodules of the morphine-salt, which must be removed in time, so as to 
keep them separate from the neutral tartrate of potash which after¬ 
wards crystallises out. The salt may bo also obtained by slow evapora¬ 
tion of an aqueous solution of tartaric acid neutralised with morphine 
*—Nodular groups of crystals consisting of closely aggregated needles. 
Effloresces on the surface at 20° ; loses on the average 6*54 p. c. 
water at 180 J (2C M NH}*Q\C 8 WQu + Aq. « 6-76 p. c. HO) no more at 145°. 
Exhibits crystal electricity (i. 319) when heated to 130° or 140°, and 
retains it for an hour after cooling.—Soluble in alcohol. The easily 
formed aqueous solution Is not precipitated by caustic alkalis, alkaline 
carbonates, chloride of calcium, or ammonio-chloride of calcium (Arppe, 
J . pr. Chem. 53, 332). 

b. Acid. The solution a. is mixed with as much tartaric acid as it 
already contains, and allowed to evaporate slowly.—Flat rectangular 
prisms which lose about 2 p. c. water below 140° (C^NH^O^OHTO 2 + 
Aq. = 1-98 p. c. HO) caking together slightly at the same time and 
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becoming somewhat browned. In small quantities they are fusible 
without decomposition.—Less soluble in water than a. (Arppe). 

Urate of Morphine. — Obtained by boiling uric acid and morphine 
with ivater. Crystallises on cooling from a solution saturated at the 
boiling heat, in short brownish prisms which decompose when re- 
crystallised (Elderhorst). 

Croconate of Morphine. —Park-yellow, uncrystallisable, bitter mass, 
soluble in water and in alcohol (Heller, J. pr. Chem . 12, 240). 

IRIiodizonate of Morphine. — Hyacinth-red; soluble, with reddish- 
yellow colour, in water and in alcohol (Heller). 

Valerate of Morphine. Fine large hemihedral crystals belonging 
to the right prismatic system, with a fatty lustre on the faces. Smells 
strongly of valerianic acid. Rhombic pribm {Fig. 53) having the 
obtuse lateral edg'e symmetrically truncated by p, the dome u resting 
on the acute lateral edges, and the octahedron x occurring only heini- 
hedrally. u : u above = 125° 47', x : y = 130° i)', x: u = 148° 28'; 
the acute lateral edges of ij are sometimes bevelled by a prism of 
102° 8' (Pasteur, X. Ann. Chim . Fhgs. 38, 445). 

Pprotartrate of Morphine. — Fissured gum, soluble in water and in 
alcohol (Arppe). 

Picric acid forms with morphine-salts, a sulphur-yellow pulverulent 
precipitate (v. Planta); no precipitate with dilute acetate of morphine 
(Merck). Alcoholic picric acid does not precipitate alcoholic morphine 
(Q-. Kemp, Pcpeit. 71, 1G4). 

Hippnrate of Morphine. — A hot saturated aqueous solution of 
hippuric acid does not yield any crystals after boiling with excess of 
morphine, but leaves 'on evaporation a syrup, which hardens to a 
transparent amorphous mass (Elderhorst). 

Morphine-salts are not precipitated by gallic acid free from tannin 
(Pettenkofer, Pfaff). 

Meconate of Morphine —Not crystallisable ; very soluble in water 
and hi alcohol. — Reddens iron-salts (Robiquet, Liebig). It is present 
in the aqueous extract of opium. 

Pedate of Morphine. —Recently precipitated pectic acid dissolves 
morphine even in the cold, forming a thick gum, which, after dilution 
with water, is thickened again by acids (Braconnot). 

Kin ate of Morphine. — Transparent gum exhibiting traces of 
crystallisation (Henry & Plisson, J. Pharm. 15, 406). 

Tannate of Morphine. — Morphine-salts form a white precipitate 
with tincture of galls (Pettenkofer), and with tannic acid (Pelouze); 
even when diluted 900 times (O. Henry, J. Pharm. 21, 212). The 
precipitate is but sparingly soluble in water, freely in acetic acid, gallic 
acid (Pelouze), and mineral acids (Duties). It is soluble in alcohol 
(Dublanc). If the morphine-salt contains free acid, no precipitate is 
formed; sometimes even neutral hydrochlorate of morphine gives no 
precipitate until a trace of ammonia is added (Robiquet, J. Pharm. 25, 
82). In dilute solutions of morphine-salts, a small quantity of tincture 
or infusion of galls produces a turbidity, which disappears on addition 
Of a drop of hydrochloric acid, and reappears when more is added, if 
the tincture, and not the infusion of galls is used (v. Planta). 
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C. With Alkalis. Morphine dissolves in 117 parts of aqueous 
ammonia of sp. gr. 0*97 (Merck), remaining in crystals when the solu¬ 
tion is evaporated (Dufios, Merck). Recently precipitated morphine 
dissolves in excess of carbonate and hydrochlorate of ammonia, but 
less freely than in pure ammonia (Riegel, Fresenius). Morphine or its 
acetate dissolves in an ammoniacal solution of oxide of copper, sepa¬ 
rating the hydrated oxide; since the compound of ammonia and 
morphine which is formed easily loses ammonia, the solution continually 
deposits morphine, which again precipitates hydrated oxide of copper 
(Kieffer). 

Aqueous solutions of potash or soda dissolve morphine very freely, 
and deposit it in crystals when exposed to the air, in proportion as they 
absorb carbonic acid (Robinet, Wittstock). The solution may be pre¬ 
cipitated by acetic acid (Braconnot), also by the alkaline bicarbonates, 
and by sal-ammoniac. 

A solution of morphine in baryta-water when exposed to the air, 
deposits a mixture of morphine and carbonate of baryta (Robinet).— 
Warm lime-water dissolves morphine freely, forming a bitter liquid, 
which is precipitated by acids (Braconnot), and when exposed to the 
ah, deposits morphine and carbonate of lime (Robinet). 

D. With Organic oxides. — According to Choulant, morphine dissolves 
in 42 parts of cold or 86 parts of boiling alcohol; according to Buchholz 
& Brandes, in 24 parts boiling alcohol of 92 p. c, ; according* to 
Merck, in 90 parts of cold alcohol of 96 p. c. i according to Pettenkofer, 
in 40 parts of cold or 80 parts of boiling absolute alcohol; according to 
Dufios, in 20 parts of cold, or 18*8 parts of boiling absolute alcohol. The 
solution in cold alcohol of 96 p. c. is not precipitated by water (Merck). 

It is not soluble in cold or boiling ether (Dufios, Merck). Anhydrous 
ether dissolves a small quantity of morphine, but if shaken up with 
water, scarcely a trace; recently precipitated morphine dissolves in ether 
about three times as largely as the crystallised base (Petit). Ether 
containing alcohol dissolves morphine (Polstorf). From aqueous mor¬ 
phine (Petit), or from a solution of a salt of morphine supersaturated 
with carbonate or bicarbonate of soda, ether extracts the morphine, 
if shaken up with the liquid at once, but not if the morphine has been 
allowed to become crystalline. Ether does not extract morphine from 
solutions containing excess of potash or ammonia (A. Petit, N. J. 
Pharm. 48, 45). — Morphine is soluble in acetic ether (Yalser, A T . J. 
Pharm . 48, 49). 

Morphine dissolves in 60 pts. chloroform (Schlimpcrt, _ZY Jahrb . 
Pharm . 18, 248), in 175 pts. (Pettenkofer, A T . Jahrb. Pharm. 10, 270). 
— It is insoluble in glycerin (Cap and Garot, N. J. Pharm . 26, 81),— 
Very soluble in hot fusel-oil (J. Erdmann); insoluble in benzol (Rodgers, 
Anal. Zeitschr. 1, 516), and in fixed oils (Geiger; Cap & Garot). 

Morphine is rendered more soluble in water by addition of picrot- 
oxine (Pelletier & Couerbe, Ann. Chvn. Phys. 54,186). — See Brucine .— 
From its solution in acetic, sulphuric, or hydrochloric acid, not in excess, 
it is precipitated by 5 to 7 pts. blood-charcoal , or ignited bone-black 
(also from its alcoholic solution), but not by moist bone-black which 
has been purified by hydrochloric acid, and not re-ignited (Guthe). 

When a hydrochloric acid extract of opium is boiled with animal charcoal till all the 
morphine is precipitated, the cashed and dried charcoal does not give up the 
morphine till boiled for some time with a very largo quantity of alcohol (Bley, A. JBr. 
Arch. 62, 162). The same observation was made by Lefort. 
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CONJUGATED COMPOUNDS OF MORPHINE. 


Conjugated Compounds of Morphine . 

Sulphomorphide. 

C^NIPSQ 8 - G 34 NIi ,8 0 5 .S0 3 . 

Akppe. Ann. Pliarm. 55, 06. 

Laurent So Gerhardt. A T . J. Pliarm. 14, 302; N. Ann . Chun. Plugs. 
24,112; abstr. Compt. rend. 27,80; J.pr. Chem. 45,360; Ann • 
Pliarm. 68, 359. 

Formation. By heating’ morphine with excess of sulphuric acid, or 
by passing* the vapour of anhydrous sulphuric acid over effloresced 
morphine. 


Preparation . Sulphate of morphine is evaporated down with a 
slight excess of sulphuric acid, the heat being ultimately raised to 150° 
or 160°; the brown residue is treated with water, which separates if 
white substance ; and the liquid is boiled till this substance is dissolved, 
♦and then filtered hot. On cooling, it deposits sulphomorphide, a 
further quantity of which may be obtained by boiling the yellowish 
brown residue left on the filler, with addition of a little sulphuric acid. 
It may he freed from adhering sulphuric acid by washing* (Arppc). 


Properties After drying* it is whiter than before; if it has been too 
strongly heated with sulphuric acid, it has a brownish colour. Eon- 
crystalline microscopic spherules (Arppc). 


Turns 

in a sealed tube, also when healed to 130°- 


Gerhardt). 



Arppo. 




mean. 

3L 0 . 

. 201 ... 

.... Gl*56 . 

. 61*17 

N ... 

. 14 ... 

.... 'H3 . 


18 11 . 

. 18 ... 

. 5 69 . 

. 5*69 

8 . 

. 16 ... 

. 5 06 . 

. 5*76 

8 O . 

. 64 .... 

.. 20*26 . 

. 23--12 

c^Nmso 8 . 

. 316 ... 

. 100*00 . 

. 100*00 


;*L*eon, even when 
150 J (Laurent k 

Laurent 
& Gerhardt. 

. 63-0 


5*8 
5 Mi 


According to Arppc, it contains 4 at. morphine to 5 at. sulphuric acid. Laurent 
& Gerhardt double the formulaabove given. — Differs from sulphate of morphine by 
containing 2 at. less water, and is related thereto in the same maimer as sulphate of 
amnion (u, 458) to sulphate of ammonia. 

Decompositions. Sulphomorphide does not volatilise without de¬ 
composition; when heated, on platinum foil, it leaves a very bulky 
cinder, difficult to burn (Laurent & Gerhardt). — 2. The solution iu 
hot water acquires an emerald-green colour by boiling. — 8. By con¬ 
centrated acids or alkalis , it is decomposed, with formation of a brown 
substance, but without reproduction of morphine (Arppe). 

It appears to be slightly soluble in toater. — In water containing 
hydrochloric or sulphuric acid it dissolves very easily, without alteration 
and without forming salts. The acid solutions yield copious precipi- 
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tates with ammonia, potash, and carbonate of ammonia; an excess of 
ammonia, but not of carbonate of ammonia, redissolves the pre¬ 
cipitate, which turns green when exposed to the air. — From the 
solution in hydrochloric acid, baryta-salts throw down only part of the 
sulphur as sulphuric acid (Arppe). 

Insoluble in alcohol and in ether. 


Methyl-morphine , 

C 36 NH 21 0 6 = C 34 N(C 2 R S )II 10 O 6 ,II 2 . 

IT, How. Chem . Soc.. Qu. J. G, 125; Ann. Pharm. 88, 338. 

Pormemorphin. 

Obtained as a hydriodate by heating* finely pulverised morphine for 
half an hour to 100° in a sealed tube with absolute alcohol and iodide 
of methyl. The crystalline powder which separates on cooling, is 
collected and washed with alcohol, or crystallised from hot water. 

From the warm aqueous solution of hydriodate of methyl-morphine, 
oxide of silver separates iodide of silver, forming aqueous methyl- 
morphine , which, when evaporated, leaves a brown translucent, amor¬ 
phous mass. Tills mass is attacked by a mixture of iodide of methyl and alcohol, 
even in the cold, with formation of brown Hocks, and at 100°, with formation of a 
brown resin, but without yielding a hydriodate of bimothyl-morphine. 

Hydriodate of Methyl- morphine. — Colourless, shining, square pris¬ 
matic needles which give off 4*15 p. c. water at 100° (2 at. = 4*04 
HO). — Easily soluble in hot water. 


36 C ... 

at 100°. 
. 21G .... 

... 50-57 ... 

How. 
.... 50-47 

N. 

. 14 .... 

.... 3-27 ... 


22 H..... 

. 22 .... 

... 5*15 ... 

.... 5-36 

G O. 

. 48 .... 

... 11*26 ... 


I . 

. 327 .... 

.... 20*75 ... 

.... 29-66 

C 3 ‘N (C 2 U 3 ) H ls O°,RI . 

. -137 .... 

.... 300*00 .... 



Ethyl-morphine. 
c 38 nif 3 0 2 = c 31 N(C 4 ii 5 )ir c o 6 ,ri 2 . 

H. How. Chem. Soc . Qu. J . G, 125 ; Ann . Pharm. 88, 336. 

Vmemorphm. 

Obtained as a hydriodate, by heating finely pulverised morphine 
with absolute alcohol and iodide of ethyl to 100° in a scaled tube for 
six hours. The crystals which separate on cooling are collected and 
washed with alcohol. 

From the warm aqueous solution of hydriodate of ethyl-morphine, 
oxide of silver separates iodide of silver, forming aqueous ethyl- 
morphine. This solution assumes a dark brown colour as soon as the 
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hydriodate is completely decomposed; it is strongly caustic, and 
leaves, on evaporation, a solid, dark coloured, translucent residue, 
wliicli does not crystallise. 

IL/ch iodette of Ethyl-morphine separates, on cooling from solution in 
hot water, in slender white needles, which are permanent in the air, 
and give off 1*1)8 p. c. water (=1 at.) at 100°. It is not decomposed 
by potash or ammonia. It dissolves easily in hot water and in weak 
spirit, but with difficulty in absolute alcohol. 


at 

100°. 


How. 

38 O .... 

228 , 

. .5171 

.. 51-45 

N . 

14 . 

.. 317 


21 H 

21 

5 11 

*.... 5 71 

6 0 

4S 

10 87 


I 

127 

28 81 

28 50 

C l3 fN (C l H 5 )II ls O f ‘,HI. 

ill 

. .. 100 00 



Appendix to Morphine. 

1. Pseudomorphine. 

Pelletier. J. Pharm. 21, 575; N. Br. Arch 5, 169; Ann. Pharm, 

16, 49. 

Discovered in 1835 by Pelletier & Thiboumery. — It was found, 
but only three times, in opium, the aqueous extiaet of which contained 
a large quantity of narcotine. 

The morphine precipitated by ammonia from the aqueous infusion 
of opium, still contained narootme iu these cases, even alter repeated 
crystallisation from alcohol; it was tlieiefore dissolved iu soda-ley, 
and filtered from the naicotine. After the alkaline solution had been 
acidulated with sulphuric acid, precipitated hy ammonia, and separated 
from the precipitated morphine, it yielded, on concentration, whitish 
scales of pseudomorphine containing* sulphuric aeid, which were re¬ 
crystallised from boiling water. After this treatment, they still 
retained 8*83 p. c. sulphuric acid, which could be extracted by boiling 
them with arnmoniacal water. 

Pseudomorphine containing sulphuric acid forms scales having a 
pearly lustre; when free from sulphuric acid, it forms dull scales. 
Cannot be melted or sublimed. Has no particular action on the 
animal oiganism. 

Contains 51*7 p. c. C., 5*8 IL, 4*08 N., and 38*42 0,, agieeing with 
the formula G 27 NII 18 0 u (Pelletier). See CWrbo’s observations on tills 
analysis (J Pharm 22, 25), and Pelletier’s reph (ilyh 22, 31) 

(ft is not certain -whether the following statements apply to pseudomorphine 
containing sulphuric acid, or free from it) — Pseudomoi*}>hine is decomposed 
by heat, even before melting*. — By dry distillation it yields a small 
quantity of oil, a slightly acid wateiy distillate containing ammonia, 
and leaves a tumefied combustible cinder. Nitric acid colours pseudo- 
morphine bright red, like morphine, and finally converts it into oxalic, 
acid. — Oil of vitriol turns it brown, and decomposes it. — Ferric salts 
colour it blight blue, the colour disappearing on adding excess of any 
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acid (as with morphine).—Pseudomorphine likewise dissolves abun¬ 
dantly in a cold solution of ferric hydrochlorate, with blue colour, 
changing to dirty green when heated, and on subsequent addition of 
ammonia to wine-red, with separation of a slight precipitate. 

Pbcudomoiphiue containing sulphuric acid dissolves in 770 pts. 
■water at 14°, in 12 pts. boiling water, and ciystalhses on cooling; 
when freed from sulplmiic acid by ammonia, it becomes still less soluble. 
— Dilute acids, especially hydioohloric and acetic acid, facilitate the 
solution to a certain extent, wheioas dilute nitne and sulphuric acid 
scarcely dissolve pseudomorphine. 

Pseudomoipliine is not perceptibly soluble in water containing 
ammonia , but dissolves readily in potash - and soda-lei/, scpaiating- out 
again when the solution is neutralised. 

In absolute alcohol and ether it is less soluble than in water; 
somewhat more in alcohol of 36 °B, 


2, Metamorphine. 

Wittstein. Pharm. Viertelj. 0, 481; N. Br. Arch. 105, 141; abslr. 

Zeitschr. Chem . Pharm, 4, 101. 

Found in one instance in the residue of the preparation of opium- 
tincture, and obtained in the form of hydtochl orate in working up 
these residues for morphine by Couerbe’s method. The hydrochlorate 
was decomposed with a quantity of sulphate of silver equivalent to 
that of the hydrochloric acid contained in it; the solution was filtered 
from the chloride of silver, and digested with carbonate of baryta; 
and the washed mixture of carbonate of baryta and metamorphine was 
treated with alcohol to extract the latter. 

Properties . Flat hard prisms, x Vth of a line thick, united in 
stellate groups. It has no taste at first, but after a while exhibits a 
very faint, biting taste, not bitter. When slowly boated to 100°, it 
becomes dull, and at 130° assumes a grey-brown colour without 
melting, but when quickly heated it melts to a colourless liquid. The 
aqueous solution has no alkaline reaction; the alcoholic solution reacts 
slightly alkaline. 

Decompositions. 1. Metamorphine, which has been fused by rapid 
heating, blackens quickly when further heated, and gives off an 
alkaline vapour. When slowly heated to 225°, it turns brown, but 
does not melt. — 2. Oil of vitriol dissolves metamorphine with faint 
transient coloration, the acid itself at the same time acquiring a 
grey-brown colour; oil of vitriol heated with hydrochlorate of meta- 
morphine dissolves it with dirty red colour. — 8. Aqueous meta- 
morphine colours iodic acid yellow, and slowly sets the iodine free. 
— 4. Nitric acid of sp. gr. P33 colours metamorphine orange-red, 
and dissolves it with yellow colour. — 5. Ferric h/drochlorate does not 
colour aqueous metamorphine, but imparts a greyish-blue colour to the 
hydroclilorate. — 6. Nitrate of silver produces a greyish-black turbidity 
in aqueous metamorphine. Tlydrochlorate of metamorphine and 
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carbonate of silver yield chloride of silver; but instead of meta- 
morphine, a brown decomposition-product is obtained. 

Combinations . Melamorphine dissolves in G000 pts. of cold, and 
70 pts. of boiling water. 

It unites with acids, forming salts. —It dissolves quickly in potash- 
ley, more slowly in aqueous ammonia; also in aqueous carbonate of 
ammonia and carbonate of potash, especially when warmed. The 
same liquids dissolve the hydrochlorate. 

Ihjdrochloraie of Metamorphine . — Slender white needles having a 
silky lustre; the aqueous solution is stiongdy and purely bitter.— 
Dissolves in 25 pts. cold, and 2 pts. boiling water; less freely in cold 
alcohol, and in 2 pts. boiling alcohol; insoluble in ether. — At 100° it 
gives oil 11*5G p. e. water, and then contains 12*21 p. c. hydrochloric 
acid [therefore a larger proportion of hydrochloric acid than (air-ilriotl) sex-hydrated 
liydrochloiate of morphine (Wiltatem), but nearly as much us iho morphine-salt 
dried at 100°, with which it is perhaps isomirie (Ludwig, Apollok Znf 1, i l)]. 

From liydrochloiate of metainoiphine, muciuic JUoiide throws 
down white flocks; from torch fin ule oj [fold, reddish-yellow; from 
bichloride of platinum, light yellow flocks soluble in water. Tannic 
acid produces in the solution a yellowish-white turbidity. 

Metamorphine dissolves in 330 pts. of cold, and 9 pts. of boiling 
alcohol of 90 per cent. It is insoluble in ether. 


3. Porphyroxine. 

E. Merck. Ann. Pharm. 21 , 201. 

Occurs to the amount of -b per cent, in East Indian, also in Smyrna 
opium, and probably also in other sorts ; not in the alcoholic extracts 
of European poppy-heads. — On CUbb’s porphyroxine, sec the appendix to 
Chelerythruie. 

On the relation of porphyroxine to acids, Ilaus^lor (27. J. Pharm. 14, 187) founds 
a process for the detection ol opium. See also Robertson ( N , J. Pharm . 22,190 j 
Lieb. Kopp's Jahresber. 1802, 712). 

Preparation . When opium is exhausted with boiling ether, the 
residue heated with water and a small quantity of carbonate of 
potash, and then again treated with boiling other, the ether takes up 
codeme, thebame, porphyroxine, and caoutchouc, which remain behind 
when the solution is left to evaporate. The lesklue is dissolved in 
cold, very dilute hydrochloric acid, and the solution is liltoied and 
precipitated by ammonia; whereupon codeine remains dissolved, 
while thebaine and porphyroxine aie precipitated. On dissolving the 
dried and pulverised precipitate in boiling ether, and leaving the 
solution to evaporate in the air, crystals of thebame and resinous 
porphyroxine remain behind, and may be separated by alcohol, which 
easily dissolves the porphyroxine. 

Properties . Slender, shining needles. Neutral. 

With oil of vitriol, and with nitro-sidjAuric acid, it assumes an olive- 
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green colour. The colourless solution in dilute sulphuric, hycb ochloric, 
or nitric acid assumes, oil boiling, a purple-rod colour, changing to 
rose-red on dilution; the solution in acetic acid remains colourless, 
even at the boiling heat. Alkalis decolorise the liquids, and ptoduce a 
white precipitate; and on subsequently adding any acid, even acetic 
acid, to the solution, the red colour is restored without the application 
of heat. The purple-red solution in liydiochloric acid is precipitated 
by protochloride of tin and by tannic acid; neutral acetate of lead 
renders it rose-red; chloride of gold, dirty red; it is not precipitated 
by sulphate of copper. Ferrous hydrochlorate colours the solution 
brown. 

Insoluble in water (Riegcl). 

Porphyroxine is precipitated by alkalis from its colourless solution 
in dilute acids, as a loose bulky mass, which cakes together when 
heated, and is very friable when cooled (Merck). It dissolves slowly 
in concentrated aqueous tartaric acid, and on mixing the solution with 
bicarbonate of soda, the porphyroxine is thrown down as a dirty white 
precipitate insoluble in excess of the precipitant (Riegel, N. Br. Arch . 
58, 288). — Porphyroxine is easily soluble in alcohol and in ether . 


Primary Nucleus C 34 IP 6 ; Oxygen-nucleus C 34 II 16 Q 10 . 

Evernic Acid. 

C 34 H 16 0 u = C s4 H 16 O 10 ,O 4 . 

Stenhouse, Phil. Trans. 1848, 79 ; Ann. Pharm . 68, 83; abstr. N. J. 
Pharm . 15, 229. 

0. Hesse. Ann. Pharm. 117, 297. 

Occurrence. In Evernia prunastri, according to Stcnhouse, together 
with usnic acid; according to Hesse, m variable and sometimes very 
small quantity. Roehlcder & Holdt, who found leeanorie acid (xii. 337) m 
Tv. prunastri, appear to have examined another lichen (Stonliuuao). 

Preparation . The extract of the lichen, prepared with thin milk 
of lime (an m the preparation of leeanorie acid, xn. 337, 3), is precipitated with 
hydrochloric acid, and the precipitate is either boiled with dilute 
alcohol, or dried and exhausted with ether. The evernic arid, which 
passes into the solution, must be purified by reerystallisation, with help 
of animal charcoal. — Stcnhouse treats the precipitate produced by 
hydrochloric acid, with alcohol, only till frds of it is dissolved; the 
usnic acid is then left behind. 

Properties. Colourless needles, without taste or odour, having an 
acid reaction, and not giving off any water at 100° (Stenhouse). 
White crystals arranged in spherical groups, melting at about 164° 
(Hesse). 
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Over oil of vitriol, 

or at 100°. 

Stenhouse. 

Hesse. 




mean. 


84 0. 

. 204 

. 61-44 .. 

. 61*62 . 

... 61-5 

16 II. 

... 16 

. 4*82 .. 

. 5 08 ... . 

.. 5*2 

14 0 . 

. 112 

. 83-74 .. 

. 33*30 .... 

... 33 3 

C^JEl^O 11 . 

. 332 

. 100*00 

. 100*00 . 

... 100*0 


Decompositions. 1, Evernic acid heated on p&fimun-foil burns 
easily and without I'esidue. — 2. By dry distillation it\vields an em- 
pyrenmatie oil and a sublimate of orcin (Stenliouse). -2^3. The acid 
absorbs bromine (Hesse). — 4. Aqueous chloride of Zi«w%iolours it 
yellowish.— 5. The solution in “excess of ammonia acquires a (fo tk-rod 
colour by exposure to the air for a few days. — 6. When a solutioiTof 
evernic acid in a slight excess of potash-icy or baryta-water is boiled 
for a few minutes, everninic acid, orcin, and carbonic acid arc produced 
(Stenhousc): 

0*H“O m + 2IIO - C 18 H 10 O ? + C 14 H s 0 1 4* 2C0 9 : 

but it is possible that orsellic acid (xii, 371) may be produced, together 
with everninic acid, in the first instance, and afterwards resolved 
into carbonic acid and orcin (Strccker, Ann. Pharm . 68 , 112). 

Combinations. Evernic acid is insoluble in cold, sparingly soluble 
in boiling water , and separates in white flakes on cooling (Stenhouse). 

Potash-salt. The solution of evernic acid in excess of cold potash- 
ley, solidifies to a crystalline pulp when carbonic acid is passed 
through it, the potash-salt being easily soluble in potash-ley, but not 
in cold water or in carbonate of potash. The crystals arc purified by 
recrystallisation from weak spirit, with help of animal charcoal. 

Colourless, and with a fine silky lustre (Stenhouse). 


34 O . 

Crystals. 
. 204 . 

... 55-14 .. 

Stenhouse. 

mean. 

is xr. 

. L5 . 

... 4 00 . 

. 4-35 

13 O. 

.lot . 

... 28*10 


KG . 

.. 47 . 

... 12*70 .. 

. 12*30 

G^iFKQ 14 . 

... 370 . 

... 100-00 .. 

. 100*00 


Baryta-salt — The acid is triturated with baryta-water; carbonic 
acid is passed into the mixture ; and the precipitate is treated with 
warm dilute alcohol, which takes up the salt and deposits it on eva¬ 
poration in small groups of heavy crystals. — Dissolves slightly in 
water, very easily in weak spirit (Stenhouse, Hesse). 


34 O . 

at 100°. 

... 204*0 .... 

. 49*95 .. 

Stenhouse. 

mean. 

. 50 31 

16 H . 

.. 16*0 .... 

.... 3*91 .. 

. 4*03 

14 O . 

... 112*0 .... 

.... 27*48 .. 

. 27-23 

BaO..... 

... 76*4 .... 

.... 18*66 .. 

. 18*43 

COT 5 BaO M + Aq . 

... 40S-4 .... 

.... 100*00 

...... 100*00 


It appears then to retain 1 at. water at 100° (Stenhouse, Ilessc). The latter 
found 18*65 p. c, baryta. 
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The acid dissolves in cold alcohol , very abundantly in hot alcohol, 
and easily in ether . 


Appendix to vol. xiii. p. 355. 
1. Everninic Acid. 
c i 8 H io o 8 = c i 8 h io o,o* 


Stenhouse. Ann. Pharm. 68,‘ 86. 

Hesse. Ann. Pharm. 117, 299. 

Formation. By boiling evernic acid with strong bases (p. 444). 

Preparation. Evernic acid is boiled for a short time with a slight 
excess of baryta-water; the solution is filtered from carbonate of 
baryta; and the resulting everninic acid is precipitated by hydro¬ 
chloric acid, and purified by recrystallisation, with help of animal 
charcoal. The orcin remains in the filtrate (Stenhouse). If the lichen 
is rich in evernic acid, it may be boiled with water, the slightly acid 
distillate concentrated to a considerable extent, and mixed after 
removal of the separated brown substances, with hydrochloric acid, 
whereupon the liquid, which is milky at first, becomes clear after 
standing for some time, from separation of crystalline everninic acid. 
This product must be recrystallised from boiling dilute alcohol and 
decolorised with animal charcoal, after neutralisation with ammo¬ 
nia ; the ammonia-salt is then decomposed by hydrochloric acid 
(Hesse). 

Properties. Long capillary needles having a silky lustre (Stenhouse). 
Crystals resembling benzoic acid, and melting at 157° (Hesse), giving 
off at high temperatures a suffocating vapour and a colourless subli¬ 
mate (of unaltered acid? Kr.) (Stenhouse, Hesse). Tasteless and inodor¬ 
ous (Stenhouse), tastes slightly acid (Hesse). Reddens litmus. Does 
not lose weight at 100°. 

SLenhouso. ITosho. 

Cry a falx, mean. 

38 0 .. 108 59-31 . 59*37 . 58-9 

10 II . 10 . .. 5*19 . 5*72 . 5-6 

8 O . 01 . 35-17 .... 34*91 .. ... 35*5 

O l8 H 10 O 8 . 182 100*00 100*00 ........ 100*0 

Differs from orsellic acid (xii, 371) and from carbohydrokinonic acid (xvL 235) 
by C 2 H 2 and G 4 H 4 respectively, but is not bomologous with these acids (Hesse). 
Isomeric withveratrio acid (xiii. 354). 

It is scarcely attacked by cold dilute nitric acid ; the concentrated 
acid attacks it when heated, giving- off rod fumes. The products of 
the reaction are evernitic and oxalic acids (Hesse). — It dissolves in 
oil of vitriol , the solution becoming brown after a while ; it dissolves 
with brown colour in fuming sulphuric acid, and becomes carbonised 
when heated, with evolution of sulphurous acid (Hesse). The 
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ammoniaeal solution does not turn red on exposure to the air. — With 
chloride of lime it assumes a yellowish colour.—When boiled with 
potash-ley or baryta-water, it does not yield orcin (Stenhouse).— 
Aqueous eveminic acid is coloured violet by ferric hydrochlorate 
(liessc). 

Nearly insoluble in cold, easily soluble in boiling water. 

EveminaU of Potash. — Crystalline lamina', very easily soluble in 
water and hot alcohol, sparingly in cold weak spirit (Stenhouse). 

Baryta-salt — Evernic acid is boiled with a slight excess of baryta- 
water ; the solution is neutralised by passing carbonic acid through it, 
then filtered and evaporated; and the residue is freed from orcin and 
colouring matter by washing with ether or cold alcohol. The un¬ 
dissolved baryta-salt may be crystallised from warm weak spirit. — 
Hard, four-sided prisms, containing, after two days" drying in a 
vacuum, 2 at. water, and after four days, 1 at., which it gives off 
at 100°. 


Anhydrous. 


With 1 at. water. 

With 2 at water. 

18 0 ... 108-0 .... 

43-30 

18 0 .... 108 0 .... 

41-79 18 O 

.... 108-0 .... 40-38 

9 11.... 9-0 .... 

3*61 

10 H ... 10 0 .... 

3*87 11 11 

... 11*0 .... 4*11 

7 O .... 56*0 .... 

22*46 

8 O ... 64*0 .... 

24-82 9 0 

... 72-0 .... 26-94 

BaO 764 .... 

30*68 

BaO 76-4 .. 

, 29*52 BaO 76*4 .... 

249-4 .... 

100-00 

158-4 .... 

100-00 

277-4 .... 100-00 



Analyses by Stenhouse. 




at 100°. 4 days in vacuo. 

2 days in vacuo. 

C . 


.. 4313 . 

42 12 .. 

. 41*31 

H . 


3 91 . 

4*24 . 

... . 4*28 

0 . 


22 80 . 

21-36 . 

. 26* a 

BaO . 


.. 30-16 . 

2928 . 

... . 28-20 



100-00 . 

100*00 . 

. 100*00 

Silver-salt 

Obtained as a white 

precipitate 

by treating the 

ammonia-salt with nitrate of silver (Stenhouse). 





Stenhouse. 

18 C 


... 108 . 

37-37 . 

37-12 

9 H 



3*12 . 

3*22 

7 O 


. 56 . 

19*38 .. 

19-66 

AgO......... 


40-13 . 

40*00 



289 . 

100-00 . 

100-00 


Everninic acid is readily soluble in hot alcohol It dissolves in 
ether (Stenhouse), less easily in boiling benzene. 


2. Everninate of Ethyl. 
C a2 II u 0 6 = CHFO,C 18 II 9 Oh 
Stenhouse. Ann. Pharm. 68,90. 


Bverninic acid. 
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When evernic acid is boiled for a short time with strong alcohol 
and hydrate of potash till it is dissolved, carbonic acid gas then 
passed into the brown liquid, and this liquid concentrated and left to 
cool, long prisms are obtained, while or cm remains in the mother- 
liquor.— The same crystals arc produced on boiling evernic acid with 
absolute alcohol for 8 or 10 hours, and may be obtained, though con¬ 
taminated with resin, by evaporating' the solution to dryness, and ex¬ 
tracting the orcin with cold water. They are not formed on passing 
hydrochloric acid gas into an alcoholic solution of evernmic acid, 
which therefore appears to produce the etliylic ether only when in 
the nascent state. 

Long white prisms, which melt at 56°, and solidify in the ciystalline 
form on cooling. Tasteless and inodorous. 

Stonliouse. 

mem. 

22 C . 132 62*86 . 62*93 

14 H. 14 6*67 . 6*94 

8 0 . 64 .... 30*47 . 30*13 

CTI 5 0,C 18 H 9 0 7 . 210 . 100 00 . 300*00 

Stenhouse, by treating flic ether with melting hydrate of potash, obtained alcohol 
but no orcin $ hence the compound cannot be the ether of evernic acid. 

Not altered by boiling hydrochloric acid , or coloured by solution of 
chloride of lime. — The alcoholic solution is not altered by boiling with 
potash-ley. 

Nearly insoluble in cold, very sparingly soluble in boiling water; 
insoluble in aqueous ammonia and carbonate of potash , but easily soluble 
in potash-ley , and precipitated in its original state by hydrochloric 
acid. — Its solutions are not precipitated by basic acetate of lead . 

Easily soluble in alcohol and in ether. 


3. Evernitic Acid, 

? C 18 N 3 I1 9 0 16 = C 1S X 8 IP,0 4 . 

Hesse. Ann. Pharm. 117, 300. 

See page 44*5. 

Evcminie acid is heated with 10 times its weight of pure con¬ 
centrated nitric acid till it is dissolved, with evolution of nitrous gas; 
the solution is neutralised with carbonate of soda, and evaporated to 
dryness ; and the residue is boiled with alcohol. The solution, after 
being freed from the greater part of the alcohol by distillation, and 
then left to cool, deposits a small quantity of amorphous substance 
which must be removed; and the filtrate, if then treated with nitric 
acid, yields evcrnitic acid. 

Capillary, pale yellow prisms, often several inches long, or white 
crystalline powder. Has an acid reaction in alcoholic, but not in 
aqueous solution. Melts when heated, and then carbonises; when 
quickly heated it detonates slightly. 

Dissolves in 830—1000 pts. water at 25°, more easily in boiling 
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water, forming a yellow solution, which has a bitter taste, colours the 
skin yellow, and becomes turbid on cooling, from separation of oil- 
drops, which afterwards change to crystals. 

Soluble in nitric acid . 

Potash-salt, —When carbonic acid is passed through a solution of 
evcrnitic acid in aqueous potash, the greater part of tin* potash-salt 
separates out, and may be washed with water and dried in the air. — 
Neutral, orange-red needles, which detonate when heated, and are 
carbonised by oil of vitriol. It dissolves with yellow colour in water 
and in alcohol. — Over oil of vitriol it gives off 6*7 p. c. water (3 at. = 
6*76 p. c.). 


18 0... 

Over oil of vitriol. 
. 108-0 . 

, 29*00 ... 

Hesse. 
. 28*6 

3 N. 

. 42 0 . 

11*28 


8 H. 

. 8-0 . 

2*12 

2-8 

17 O. 

. 13C>*0 . 

. 36*55 


2 K . .. ... 

.. 78 4 .... 

21*05 

21'7 

C^JOT-lFO 4 + aq., 

. 372*4. ..... 

, 100*00 



Hesse likewise regards as possible, the formula C 18 K 2 H 2 H 6 0 8 + 3aq., which requires 
nearly the same numbers. 

Baryta-salt, —Brownish yellow needles, which separate after a 
while from the solution of the soda-salt mixed with acetic acid and 
acetate of baryta. — Detonates with great violence and leaves char¬ 
coal. 

Bead-salt. ■— Neutral acetate of lead added to the solution of an 
eveniitate mixed with acetic or nitric acid, throws down stellate 
groups of brown-yellow needles, which detonate when heated, and 
after drying at 100° contain 30 p. c. lead. — Neutral or basic solutions 
yield lead-salts of different composition. 

Evcrnitic acid dissolves easily in alcohol; it is likewise soluble in 
ether . 


Primary Nucleus C 34 !! 28 ; Oxy azo-nucleus C^NII^O 6 . 

Atropine. 

C 34 NIFO 0 = C 34 NII 21 0 6 ,IP. 

G-eiger & Hesse. Ann. Pharm. 5, 43 and 6, 44; further, 7, 269 and 
272. 

Liebig. Ann . Pharm . 6, 66. 

Mein. Ann . Pharm . 6, 67. 

0. Henry. J. Pharm. 21, 226. 

Brandes. Ann. Pharm. 9, 122. 

H. Trommsdorff. N Br . Arch. 18, 82. 

W. Lighter. J.pr. Chcm . 11, 29 ; abstr. Ann. Pharm . 24, 212. 
v. Peanta. Ann. Pharm . 74, 245; Pharm. Gentr. 1850, 561 ; Chem . 

Gaz. 1850, 349 ; Lieh . Kopy’s Jahresber . 1850, 433. 

Hintekrerger. Wien. A lead. Bcr. 7, 432 ; Ann. Pharm. 82, 818. 

H. Ludwig. N Br. Arch. 107, 129. 

W. Grmrey* Chem. News. 2, 13; Rep. Chim. pure 2, 429. 
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Dalurine. Discovered in 1831 by Mein, and in 1833 by (Teigeiy& Hosso, tho 
lattoi* of whom showed that tho products previously described as atropine, especially 
the volatile atropine of Brandos {Ami. Pharm. 1, 68 and 230) wore not the active 
principle of belladonna, and moreover were not pure. Liebig & v. Plant a established 
the composition of atropine, and the latter demonstrated its identity with daturino. 

Occurrence . In tile Deadly Nightshade (Atropa Belladonna) and the 
Thorn-apple (. Datura Stramonium ). — In the seed of Datm'a arborea 
(Walz, Jahresb. pr. Pharm . 24, 353). 

Richter’s atropic acid from belladonna-roots forms long spicular crystals, volatile, 
different from benzoic acid; it has not yet been satisfactorily investigated (J. pr. 
Chem. 11, 33). 

Commercial atropine contains, according to Hubscbmann ( Schweiz . Pharm. 
Zeitschr. 1858, No. 5; Pharm. Vierlelj. 8, 126; IV. Br. Arch. 90, 62), a second 
base, Hubschmann’s lelladonnine , which, wkou a salt of atropino is imperfectly pre¬ 
cipitated by carbonate of potash, separates first as a liquid rosin. It forms a nearly 
colourless, amorphous gum, having a slightly bitter, burning, sharp taste, and alkaline 
reaction. It is but slightly soluble in water, neutralises acids, and is precipitated 
from its sulphate by ammonia. Its solution in dilute alcohol forms a white pre¬ 
cipitate with tartar-emetic, orange-coloured with bichloride of platinum, grey with 
nitrate of silver, reddish yellow with chloride of gold; no precipitate with basic 
acetate of lead or sulphocyanide of potassium. Sulphate of bclladonnino forms a 
white precipitate with tannic acid, llolladonnme is soluble in alcohol and m ether. 
It is perhaps amorphous atropine F (Ivr.) — (On Lubehing’s bclladoiminc, see JV. Be. 
Arch, 18, 75, and Berzel. Jahresher. 20, 32,5). 


Preparation. From the herb of Deadly Nightshade. 1 . The fresh 
plant, gathered immediately before flowering, is bruised; tho juice is 
expressed, heated to 80° or 90°, till the albumin coagulates, then 
filtered and left to cool; and caustic potash and chloroform are added 
to it in the proportion of 4 grins, potash and 30 grrns. chloroform to a 
litre. The liquid having been agitated and left at rest for half an 
hour, the chloroform, holding atropine in solution, settles down to the 
bottom as a greenish oil, which is collected, washed with water, and 
distilled. The residue is dissolved in water acidulated with sulphuric 
acid; the liquid filtered ; the filtrate mixed with carbonate of potash ; 
and the precipitated atropine is collected and purified by recrystallisa¬ 
tion from alcohol. (Rabourdin, N. J. Pharm. 18, 407 ; </. pr. Chem. 
51,256). Atropine may also be prepared from Extmctum Belladonna 1 
(Rabourdin). 

2. Extract of belladonna is dissolved in wafer, and the solution 
filtered, mixed with excess of caustic soda and agitated with ether, 
which must be pipetted off after a while and renewed. Tho first 
ethereal extract, when evaporated, leaves yellowish, the second 
greenish atropine; the extract, after having been twice treated with 
ether, still yields to ether-alcohol a certain quantity of atropino, but 
more impure; it may be purified by solution in sulphuric acid, separa¬ 
tion with soda-ley, and solution in ether. — As the whole of the atro¬ 
pine thus obtained still contains chlorophyll and fat, its solution in a 
slight excess of dilute sulphuric acid is digested with animal charcoal 
till it becomes pale yellow, then filtered and precipitated with soda-ley; 
and the precipitate, when it no longer increases, is collected, washed, 
pressed, dried, and crystallised from boiling water (Geiger & Hesse). 

From the roots of Deadly Nightshade. —-1. The freshly pulverised 
roots are exhausted by several days’ digestion with alcohol; the tinc- 
VOL. XVI. 2 (i 
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turns arc agitated with a quantity of* dry hydrate of potash equal to 
*^ (: th of the weight of roofs employed, thou filtered, neutralised with 
dilute sulphuric* u<*i<1, and freed from separated gypsum by filtration, and 
from alcohol by distillation ; and the residue, when it amounts to twice 
the weight of* the roots employed, is mixed hydrops with a strong 
solution of carbonate'of potash, till the liquid exhibits a dirty turbidity. 
On standing, it deposits a resin, which is filtered off after some' hours; 
and the filtrate', mixed with carbonate of potash, and loft to itself for 
12 or 14 hours, yields crystallised atropine. The atropine thus ob¬ 
tained is collected, pressed, dried, stirred up with water, again pressed 
and dried, and dissolved in alcohol; the alcoholic solutionis poured 
into water; and the liquid is le'ft to itself and concentrated, if neces¬ 
sary, till it deposits crystals, which are purified, by rocrystallisalion 
(Mein). — 2. Procter (K tilt fee's Notfcen, 13, 13), drenches and exhausts 
the pulverised roots with alcohol in a percolator; agitates the tincture 
with slaked lime; leaves it in e'ontact therewith for 21 hours; slightly 
supersaturates the decanted liquid with sulphuric acid; them filters and 
evaporates it to a syrup ; removes Iho fat which separates; dilutes; 
filters; agitates the filtrate with chloroform (which doe's not dissolvo 
sulphate of atropine); removes the chloroform; adds potash-ley in 
sufficient quantity to produce an alkaline reaction $ then fresh chloro¬ 
form, which ne)w takes up the atropine, and after being separated 
from the rest of the liquid, leaves it behind on evaporation. The 
atropine thus obtained is purified by recrystallisation, with help of 
animal charcoal. 

3. Eight pounds of belladonna-roots are exhausted with cold water; 
the infusion is brought into a state of fermentation by addition of 
yeast at 20° or 30°, in order to destroy the sugar; the fermented 
liquid is filtered and boiled up; the filtrate is evaporated to a syrup, 
and this syrup is mixed with 8 oz. of aqueous ammonia and 41bs. of 
alcohol. The tincture decanted after 21 hours is distilled; and the 
residue is evaporated over the wafer-bath to an extract, which is 
shaken up with 2o 55 . of ammonia and lib. of alcohol, and afterwards 
with llh. of ether. The limpid liquid separated from the deposit is 
distilled, and the residue mixed with water is evaporated to a syrup 
and stirred up with concentrated ammonia, which thiows down the 
whole of the atropine as a yellow-brown precipitate, while Richter’s 
atropic acid (p. 449) and other substances remain in solution. The 
precipitate is washed with ammonia-water; melted in the water-bath 
unde)? a small quantity of water; warmed with 10 pts. water; neu¬ 
tralised with dilute sulphuric acid; and heated to boiling with animal 
charcoal. The filtrate, evaporated to the crystallising point and im¬ 
mediately mixed with ammonia, deposits white al repine, which must 
be washed with ammonia, and freed from ammonia by fusion under 
a small quantity of water (W. Itiehfer). 

Bouchardat (Lieb. Xopp’s Jahresbcr. 1840, 387; GerhanWs Tralte , 4, 
201), precipitates the atropine from its aqueous solution by bi modulo 
of potassium; decomposes the precipitates with zinc and water; and 
after decomposing* the iodide of zinc with carbonate of potash, ex¬ 
tracts the atropine with alcohol.—Comp. Henry’* method, vii, 177, 3; 
also the process of Banniel Shnes (</. JPharm. 20, 201).—Imxlon’s process (PAam. 

Trans. 14, 299), yields no atropine, but o h mmnon io-magn osian phosphate. 
JT. Muck (Tharm. Vierielj. 5, 219). — Woppen ( . Hr. Arch. 87, 152). 

When thorn-apple seeds are used for the preparation of atropine, 
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the product must be boiled for a considerable time with alcohol. — 
Whatever method may be adopted for the preparation of atropine, 
'boiling or prolonged contact with caustic alkalis or magnesia must be 
avoided (Geiger & Hesse; Brandos). — The yield does not exceed 
p. c* of the dried belladonna-root (from the herb of belladonna, and 
from thorn-apple seeds it is even less) (Procter). — On fho detection of 
atropine in the urine of persons wlio have been poisoned with it, see Allan (Ann. 
JPharm, 71, 233) ; also Bley (JSf. JBr. Arch. 91, 1). 

Properties. Colourless, shining prisms and needles grouped in 
tufts ; from alcohol it is obtained, partly in crystals, partly as a vitreous 
mass which becomes crystalline after some time only (Geiger & Hesse). 
It melts at 90°, without loss of weight, to a transparent mass which 
becomes brittle on cooling, exhibits stellate groups of needles when 
further heated and cooled, and volatilises paitialJy without decom¬ 
position at 140° (v. Planta ; Geiger & Hesse). On heating it between 
two watch-glasses, part of it sublimes, condensing in the form of 
varnish (Mein), in indistinct crystals (Richter). By prolonged boiling 
with water, a small portion of it is volatilised (Geiger & Hesse). — 
Heavier than water. Inodorous in the pure stale, Hut has an offensive 
odour when impure. Has a very repulsive bitter taste, with long- 
continued after-taste. Acts as a narcotic poison, and dilates the 
pupil when introduced into the eye (Geiger & Hesse; Mein). 
Oil the action of atropine, fcoe Selivoft* (N. Repert. 5, 503) ; Ozonnak (tHen. Ah ad. 
Ber. 39, 132 and 526). After poisoning with stramonium, atropine is 
found in the urine (Allan). — Permanent in the air. Exerts an alkaline 
reaction on litmus and turmeric (Geiger & Hesse ; Mein). Exhibits 
slight laevorotatory power (Buignet, Compt. rend . 52, 1085). 


Liebig. v. Platna. 
a. mean. b. 

34 0 . 201 .... 70*58 .... 70*03 .... 70 23 .... 69*30 

N . 11 .... 4*85 .... 4*83 .... 5*26 .... 4*94 

23 H . 23 .. . 7*96 .... 7*83 ... 8*23 .... 8*01 

OO . 48 .... 36*61 . 17*31 ... 16*28 .... 17*75 


C 3, N1H*0< .. 289 ....300*00 ...100*00 ....100*00 ....100*00 


a obtuined from Atropa; b from Datura. 

Decomposition. 1. When heated for some time to 100°, it turns 
brown without further decomposition, and between 150° and 190° 
becomes darken*, and partly volatilises. At a stronger beat, a small 
quantity of water ami oily liquid passes over, which is very poisonous, 
then a thick brown ernpyreumatie oil, together with ammoniacal 
vapours, while charcoal remains behind (Geiger and Hesse.) — 2. When 
heated in contact with the mV, it swells up, emits offensive white 
vapours, burns with a bright very fuliginous dame, and leaves a 
shining black charcoal, which disappears on continued ignition (Geiger 
& Hesse; Mein). The vapour of burning atropine smells like benzoic acid 
(Ludwig). —8. By prolonged contact with tenter and air, cither at ordinary 
or at higher temperatures, it becomes unory stalk sable, yellow, fetid, 
soluble in all proportions in water, but is not completely decomposed 
(Geiger & Hesse), — 4. In chlorine gas it assumes a pale yellow colour, 
molts, and is converted into hydrochlorato of atropine, without 
further alteration (Geiger & Hesse).—5. Strong nitric acid dissolves 

2 a 2 
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atropine with pale-yellow colour, changing' to orange when heated, 
the liquid at the same time giving* off a small quantity of nitrons 
fumes and becoming colourless and transparent when boiled, It does 
not contain nitric acid, still exhibits the reactions of atropine with 
tincture of iodine and tincture of galls, hut exerts scarcely any action on 
the pupil of the eye (Geiger & Hesse).— (>. Aqueous chromate of potash 
is reduced by atropine only after addition of dilute nulphuric acid; on 
boiling and concentrating the green solution, benzoic acid is evolved, 
and the residue, if then treated with potash, gives off alkaline vapours 
smelling like herrings: 

G 3t NII 23 O f5 » GOTO 3 + GOTO* + CTO (It Ludwig). 

"Bon zylic Bon zoic Propyl- 

alcohol. acid. amine. 

According to Pfeiffer, however (Ami. P/iarm. 128, 275), tho only nitrogenous com- 
pound formed in (ho read ion in ammonia. Sec also (Immiposition with baryta. — 

7. Oil of vitriol dissolves atvoj)ine in the cold without colour, the 
solution when healed becoming red, then black, and giving off sul¬ 
phurous acid (Geiger & Hesse). The colourless solution of atropine 
in cold oil of vitriol turns brown when heated (Mein; Guy), and gives 
off the odour of orange-flowers (Guliclmo, Pharm. Vicrtetj. 12, 219).— 

8. When a dilute solution of sulphate of atropine containing excess 
of acid, is exposed to a heat of 100°, the atropine is resolved into 
ammonia, and a brown resinous mass, which is insoluble in water but 
soluble in alcohol and ether, has no alkaline reaction, hut dissolves in 
aqueous acids, forming solutions which exhibit a bine fluorescence 
when mixed with excess of ammonia (Geiger & Hesse). Atropine whom 
boiled with dilute acids, does not yield an) sugar (Ludwig). 

9. Aqueous alkalis decompose atropine but slowly in the cold, and 
only after 21 hours’ contact, hut on heating the liquid, complete decom¬ 
position takes place, attended with evolution of anunonia and formation 
of brown products (Geiger & Hesse). Atropine boiled with st rong potash- 
ley, molts to drops of oil, which float on tho alkaline liquid in that form long after 
cooling (Ludwig). Ammonia and oxide of silver do not act upon atropine, even 
with tho aid of heat (Geiger & Hesse). 

^ Atropine heated with G pts. of hydrate of soda dissolved in 15 pis. water, is 
resolved into a volatile haw and an arid, tho soda-salt of which, when freed 
from excess of soda, and purified by solution in absolute alcohol, addition of ether 
(which precipitates admixed soda-salts), and evaporation of the illirate, forms a clear 
varnish-like mass, which cannot ho made to crystallise even at 0°. Its aqueous 
solution is slightly alkaline. It dissolves completely in a small quantity of wafer, 
but the solution becomes turbid on addition of a larger quantity. On evaporating 
the filtered solution, rodissolving in water, and adding hydrochloric acid, tho organic 
acid separates in oily drops which afterwards crystallise. Tt may he freed front 
chloride of sodium by washing with cold water, in which it is hut slightly soluble, 
thou dissolved in the smallest possible quantity of hot water, and freed by* tilt ration 
from a small quantity of an acid resinous substance, which appears to ho a product 
of its decomposition. From the hot filtered solution it is deposited on cooling in 
rhombic tables resembling benzoic acid. It molts at about 98°, solidities at about 
95°, and at 105° begins to sublime without decomposition in whito needles. Its 
vapour is pungent like that of benzoic acid, but has more of a sweet ish character. 
When it is oxidised with bichromate of potash and sulphuric acid, tho pungent 
odour of benzoic acid becomes more decided. The acid, purified as completely as 
possible and perfectly white, gave by analysis 73*6 p. c. carbon and 6*1 hydrogen, 
whence Pfeiffer assigns to it the formula (calc. 74*1 0. and 0*2 IL), but it 

jes almost as nearly with Kraut’s atropic acid CMI^O 1 (p. 458).-—The volatile 

I forms a hydrochlorate which crystallises in splendid concentric groups of noodles 
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shooting out in arborescent forms at tlxo edges, and deliquescing in tlio air. Two 
grtns. atropine yielded 1*65 grm. of tlie soda-salt above described, and only 0*30 grm. 
of the hydrochlorate of this base. — An analysis of the hydrochlorate, made with a 
very small quantity (0*1 grm.) gave 51*4 p.c. 0., 10 0 1L, 20*7 01 and 10*1 K, 
leaving a deficiency of 4*0 p. c.i if this bo attributed to water, the base must be 
regarded as free from oxygen. The hydroehloratc forms with iercliloride of gold 
an easily soluble double salt, and with bichloride of platinum an unctuous resinous 
compound (Pfeiffer, Am. Pharm. 128, 275). ®j[. 

10. Atropine heated with baryta-water , is resolved into atropic acid 
and tropine (Kraut, see page 45) : 

(PNEPO + 21IO « C 18 n s 0 4 + C I6 NII 17 0 4 . 

11. An alcoholic solution of atropine assumes a blood-red colour 
when cyanogen gas is passed through it, and deposits, on spontaneous 
evaporation, a red imcrystallisable syrup, insoluble in water (Ilinter- 
berger). 

Combinations. Atropine dissolves in 300 pis. cold water (v. Planta) ; 
350 pts. (Cap t Garot); 450 pis. at 21° (Ikaudes)^ 500 pis. at 10°*, 
daturine in 280 pts. (Geiger & Hesse). It dissolves in 58 pts. boiling 
water (47 pts. according to Braudes ; daturine in 72 pts. according to 
Geiger A Ilesse) ; and does not separate on cooling; after long* boiling 
it dissolves in 30 pts. water, from which solution a large proportion 
crystallises out (Geiger and Hesse). Atropine in excess melts in 
boiling water to an oil (Geiger & Hesse). 

Atropine unites with acids, forming salts. When ari acid is satu¬ 
rated as completely as possible with atropine, the resulting compound 
is basic, and easily crystallisable; with a smaller quantity of atropine, 
it is acid, uncrystallisable, and hygroscopic (Geiger & Hesse). Mein 
& Kichter likewise found atropine-salts crystallisable (daturinc-salts, 
according to Geiger & Hesse, crystallise with remarkable beauty), 
whereas v. Planta & Hintorberger obtained them as syrups, exhibiting 
little or no tendency to crystallise. — The salts are permanent in the 
air, have a faint odour, like that of impure atropine, especially in 
solution, and an extremely bitter taste (Geiger A Hesse). They dis¬ 
solve very easily in water and alcohol, but are nearly insoluble in et her, 
which precipitates them from the alcoholic solutions us uncrystallisable 
syrups (v. Planta). The aqueous solution acquires a dark colour when 
continuously heated. — The pure fixed alkalis, alkaline carbonates, and 
caustic ammonia, added to concentrated solutions of atropine-sails, 
throw down part of the atropine as a pulverulent precipitate, which, 
(according to (huger A Hesse), afterwards becomes crystalline, but 
according to Anderson ( N.J . Phttnn . 13, 413), if produced by ammonia, 
appears amorphous, even when examined with the microscope. The 
precipitate dissolves readily in excess of ammonia (Mein); also in excess 
of caustic potash and carbonate of potash (v. Planta); the alkaline 
solution is not precipitated by sal-ammoniac (Ludwig); the ammouiacal 
solution on standing deposits the atrophic in crystals. Atropine is 
not precipitated by carbonate of ammonia, bicarbonate of soda, or 
phosphate of soda, or by iodic acid, iodide of potassium, or sulpho- 
cyanide of potassium (v. Planta). Tincture of iodine produces a kormes- 
brown precipitate (Geiger & Hesse, v. Planta); bromine dissolved in 
hydrobromic acid, a light yellow, or in very dilute solutions, a greenish 
precipitate (Wormley). 
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Carbonate of Atropine. — An aqueous solution of atropine, if evapo¬ 
rated in contact with the air, absorbs carbonic acid, which it gives off 
again on addition of acids, or when left to dry up (Geiger k Ilesso). 

Sulphate of Atropine. — When atropine is not quite neutralised with 
sulphuric acid, stellate groups of crystals having a satiny lustre are 
obtained (Geiger k Hesse). 

y. Iolanta. 

CWH-W . 289 . 85*50 . 

SO 3 . 40 . 11*83 . 12*19 . 12*29 

HO ... 9 . 2*67 . 

.... 338 .. 100 00 

JBiniodide of potassium forms in solution of atropine-salts 100 times 
diluted, a yellowish precipitate, and in solutions diluted 1000 limes or 
more, a reddish-biown precipitate (Wonuley). — Atropine does not com¬ 
bine with perchloric acid (Bodcckcr, Ann. Phnrm . 71, 03). 

ffydrochlorate of Atropine. — Atropine becomes heated in hydro¬ 
chloric acid gas, and melts to a transparent yellowish mass, which 
dissolves in water, with acid reaction, and separates therefrom in 
radiate groups of shining needles, permanent in the air (Liebig). 
100 pts. atropine take up 13*85 pta. hydrochloric acid (v. Plant a), (1 at. 12*6 pin,), 
— The solution of atropine in hydrochloric acid dries up to a clear 
varnish, which, after a few days’ exposure to a temperature of 
30°—40°, forms crystalline stars. By subsequent exposure to the 
ordinary temperature of the air for two weeks, these crystals are con¬ 
verted into light tufts of needles, permanent in the air, and perfectly 
soluble in water, the solution exhibiting a weak alkaline leaction 
(Geiger & Hesse). 

y. Plant a. 

. 289 0 . 88*79 . 

HC] . 36*5 . 11*21 . 10*17 . 10-76 

G*WIP0 6 ,H01 .... 325*5 . 100*00 . 

Nitrate of Atropine. — The solution dries up on evaporation to a 
varnish, which, in contact with the air, becomes moist and soft, but 
not coloured (Geiger k Hesse). 

JPhosphantmonic acid (xiv. 227) produces, in solutions containing 
x-ivrr atropine, a white precipitate, which calces together strongly, 
dissolves at first when heated, but appears again in considerable 
quantity on prolonged boiling, and is then insoluble, even in a large 
quantity of water (F. Schulze, Ann. Pharm. 109, 179). — With phospho- 
mohjbdlc acid (xiii. 164) atropine forms a light-yellow flocculont pre¬ 
cipitate (Sonnenschein). 

Potassio-mercurie iodide forms with atropine-salts a dense curdy pre¬ 
cipitate, which cakes together on adding hydrochloric acid (v. Plauta, 
Delffs). — Mercuric iodide does not precipitate hydrochlorate of atropine 
(v. Planta); it forms a white precipitate, which coheres into a plaster- 
like mass, even in strongly cooled liquids (Hinterbergcr). 

CMoro-aurate of Atropine. — From hydrochlorate of atropine ter- 
of gold throws down a sulphur-yellow crystalline precipitate 














ATROPINE. 


4 55 


(Mein; v. Planta). Solutions containing* atropine in the form of 
acetate, yield greenish-yellow precipitates (Wormley). — To prepare 
the gold-salt, a strong solution of by drochl orate of atropine is dropped, 
with agitation, into a dilute solution of chloride of gold, whereupon 
the precipitate, which is pulverulent at first, soon changes to a dense 
crystalline pulp of a line yellow colour, and easy to wash. After 
drying in vacuo, it does not lose weight at 120°; begins to melt at 
135 . The salt prepared with atropine obi allied from Datura , melted between 
90° and 100°, but did not decompose even at 160°. Slightly soluble ill water 
and in hydrochloric acid (v. Planta). 


y. Planta. 
a. mean. b. 

34 0 . 201-00 .... 32*45 .... 31-79 ... 32*75 

. li-CO .... 2-22 

24 11 .. . . 21 00 .. 3-81 .... 3-97 .... 4*43 

6 0 . 48-00 .... 7'63 

4 Cl ... 141*81 .... 22 58 

Au . 19(5 60 .... 31*31 ... 31-39 .... 31*36 


C M NH 3 '*0 6 ,II<Jl,AuC]. 3 . 628-50 . 100*00 


a obtained from Atrojpa ; b from Datura. 


Bichloride of platinum throws down from highly concentrated solu¬ 
tions of hydrochlorate of atropine, thick yellow flocks which cohere 
into a resinous mass, very soluble in hydrochloric acid (v. Planta). — 
Chlorirkhate of sodium produces no precipitate ( y . Planta). 

Acetate of atropine gives off acetic acid when left to evaporate, and 
leaves crystals no longer perfectly soluble in water (Geiger & Hesse). 
— Tartrate of atropine is not crystallisable (Geiger & Hesse). — Ithodi- 
zonate of atropine is hyacinth-red, easily soluble in water and alcohol.— 
Croconate of atropine is a yellow bitter mass (Heller, J. pr. Chem . 
12, 229). 

Valerate of Atropine. — Atropine is triturated at 0° with an equiva¬ 
lent quantity of valerianic acid mixed with twice its weight of ether, 
and cooled to 0°; a further quantity of ether equal to 5 times the 
weight of ihe atropiue is added; the whole is cooled, after filtration 
if necessary, in a closed vessel, to — 10" • and the crystals which 
form alter two hours arc freed from the mother-liquor by decantation, 
and then washed with absolute ether (Oallmann), jmlicMo’h process ( Compi. 
rend. 45, 1052 ; J. pr. Chem. 73, 503), which consist h in neutralising alcoholic atro¬ 
pine with valerianic* acid, and leaving the solution to evaporate, fields nothing but 
an uncry $ talli sa bio syrup, containing nti*< pine in small quantity only, or in an altered 
state, — Light white crusts, or more distinctly formed, apparently 
* rhombic crystals, colourless, transparent, and strongly refracting. 
Slightly alkaline in aqueous, neutral in ethereal solution. Remains 
unaltered when kept in close vessels at a temperature somewhat below 
20°, softens somewhat above 20°, and melts at 42° to a colourless 
syrup, which does not solidify even at very low temperatures. Gives 
off water of crystallisation at 100°, valerianic acid also at 120°, and 
when more strongly heated, emits, tot acid, afterwards strongly 
alkaline vapours. When exposed to the air, it smells of valerianic acid. 
In very moist air it deliquesces to a syrup, which quickly becomes light 
yellow on exposure to light. Dissolves very easily in water and in 
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alcohol, hut does not crystallise from the solution. Dissolves with 
difficulty in ether (Callmann, J. pr. Chem. 7G, G9 ; N. J. Pkarm. 34, 345). 

Culhnmm, 

mean. 


C. 

.... 261 .... 

.... Cfi-o .... 

.... OG-31 

N . 

.... 14 .... 

. 3*5 ... 


84 II ... 

. . 31 ... 

.... 8*5 .... 

.... G-85 

11 0 ... 

. . 88 ... 

.... 22 0 . 


c si jsai 23 o 6 ! o ,o n lll o 4 + no .... 

... 400 ... 

.... 1000 .... 

.... 


Atropinc-salts form a sulphur-yellow pulverulent precipitate with 
picric acid (v. Planta). With very dilute solutions the precipitate is 
greenisl i (Wormley). 

Infusion and tincture of galls throw down from atropine-salts and 
alcoholic atropine, white curdy llocks partially soluble in ammonia 
(Geiger & Hesse; Mein ; Henry). 

Atropine dissolves in cold aqueous solution of the fired alkalis , but 
not more abundantly than in water, and is extracted from these solu¬ 
tions by ether (Geiger Sc Hesse). In aqueous ammonia it dissolve's 
when, heated (Braudes). 

Atropine dissolves in 8 pts. of cold alcohol (Geiger Sc Hesse), in 4 or 
5 pts. (Brandes), in 2 pts. (Cap & Garot), in nearly all proportions 
(v. Flanta). In warm alcohol it dissolves "more abundantly, without 
separating out on cooling (Geiger & Hesse). It is precipitated from 
the alcoholic solution by water (Mein ; Henry). The alcoholic solution 
forms a jelly on spontaneous evaporation (Richter). — Atropine dis¬ 
solves in 63 pts. cold ether (36 pts according to Branclcs) and 42 pts. warm 
ether, the solution not becoming turbid on cooling (Geiger Sc Hesse). 
— It dissolves in 50 pts. glycerin (Cap & Garot); in 1*93 pts. chloroform 
(M. Pettenkofer), in 3 pts. (Soldimport); in 35 pts. fired oil (Cap & 
Garot), 38*2 pts. olive-oil (Pettenkofer), in oil of turpentine when heated 
(Brandes). — It is withdrawn from its solutions by animal charcoal 
(Geiger Sc Ilesse). 


Appendix to Atropine. 

Hyoscyamine, 

Geigek Sc Hesse. Ann. Phctrm. 7, 270. 

The earlier attempts of Brandes (Seine. 28, 91; Ann. Pharm. I, 833) and of 
Bley (N. Hr. 20, 2, 157), to isolate the active principle of l/yo&ei/amns -u/ycr wore 
unsuccessful. See Do herein er (Seliw. 38, 105), Lindbcrgson (Scher. Ami. 8, 60). 

Preparation. Henbane seed is exhausted with hot water or alcohol; 
the extracts are evaporated at a gentle heat, purified by repeated treat¬ 
ment with lime and sulphuric acid, and subsequent filtration (Bee atropine); 
the moderately decolorised and concentrated extracts are mixed witli 
pulverised crystallised carbonate of soda; the precipitate is freed as 
quickly as possible from fixed alkali by pressure and treatment with 
absolute alcohol; the mother-liquor is at the same time treated with 
ether; the ethereal and alcoholic extracts are mixed, again treated 
with lime and filtered ; the filtrate is treated with animal charcoal; the 
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greater part of the ether and alcohol are distilled off; and the liquid is 
finally evaporated at a very gentle heat, with addition of water. If 
the hyoscyamine thus obtained is coloured, it must again he combined 
with acids and treated as above (Geiger & Hesse). 

Hyoscyamine crystallises slowly in tufts of colourless transparent 
silky needles. Inodorous. It is often obtained in the amorphous state, 
difficult to dry, coloured, having a narcotic odour, and soluble in any 
quantity of water. — It has a very nauseous biting taste, like that of 
tobacco, and exerts a very strong' narcotic action, like that of atropine, 
and likewise produces persistent dilatation of the pupil. — On addition 
of water, it acquires a strong and permanent alkaline reaction.— 
When cautiously heated, it volatilises for the most part undecomposed; 
at all events it afterwards exhibits an equally strong poisonous action, 
and is still strongly alkaline ; nevertheless a portion is destroyed, with 
evolution of ammoniacal vapours. A small portion appears also to vola¬ 
tilise when it is boiled with water, as the distillate is slightly alkaline 
and dilates the pupil. 

By heating with aqueous alkalis , it is completely decomposed, with 
evolution of ammonia. 

It dissolves sparingly in water , hut more freely than atropine. 
The aqueous solution mixed w r itli tincture of iodine , thickens and be¬ 
comes crimson ; it forms a yellowish-white precipitate with solution of 
gold, a copious white precipitate with tincture of galls , and is not pre¬ 
cipitated by chloride of platinum. 

The salts of hyoscyamine are neutral, and some of them crystallise 
readily. 

Hyoscyamine is very soluble in alcohol and in ether. 


IT* Appendix to vol. xiii. p. 289. 

Tropine. 

C 1C NH 17 0* = 0 1G AdII 15 0 4 ,II 2 ? 


Kraut. Ann. Pliarm. 128, 282. 

Produced, together with atropic acid, by the decomposition of 
atropine under the influence of hot baryta-water (p. 458): 

C^Nll^O 0 + 2110 - 0 ls II h 0* + 

The same products appear to be formed when atropine is heated 
with fuming hydrochloric acid. 

Preparation of Atiopic Acid and Tropine. — When atropine is heated 
to 100° in a sealed tube with a satuiated solution of baryta, the oily 
layer which at first floats on the surface disappears in the course of 
2 or 3 hours. The clear colourless solution distilled, after addition of 
water, gives off only traces of a volatile base, and on passing car¬ 
bonic acid through the remaining liquid, nearly all the baryta is pre¬ 
cipitated as carbonate free from organic substance. On evaporating 
the neutral filtrate, atropate of tropine remains as an amorphous vi¬ 
treous mass, which, on standing over oil of vitriol, deposits traces of 
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atropate of baryta. The aqueous solution of atropate of tropin© 
becomes milky on addition of dilute hydrochloric acid, and after a few 
seconds deposits crystals of airopic acid, while hydroehlovale of tro¬ 
phic remains dissolved, and may be separated from the airopic acid by 
agitation with ether, which lakes tip the acid. 

When the solution of liydroohlorate of tropine, obtained as above, 
is slowly evaporated, the salt crystallises in needles, which redissolve 
easily in water. The solution treated with oxide of silver becomes 
strongly alkaline, and when filtered and evaporated, leaves a crystal¬ 
line residue, which however is found to have absorbed carbonic acid, 
and appears also to have suffered further alteration, so that the base 
has not yet been obtained in the pure state.—It appears also to be 
decomposed when heated with baryta-water to 180°—190° for 17 hours; 
but the decomposition is not complete, and the product is not volatile. 
— When the aqueous solution of tropine is boiled for some time, small 
quantities of the base volatilise : lmuco probably it aviso** that fropine boiled 
with baryta-mi or yield# ti nlightly alkaline dhOllato (p. 457), while traces of atro¬ 
pate of baryta remain in solution. 

Tropine is soluble in water. 

The hydrochlorate crystallises in needles. 

The chloro-aurate , obtained by mixing the aqueous solution of the 
hydrochlorate with chloride of gold, crystallises easily. 

Chloroplcitinate . Precipitated by bichloride of platinum from the 
solution of the hydrochlorate; dissolves on heating the liquid, and 
separates on cooling in beautiful orange-red crystals, which may be 
ground to a I'eddish-yellow powder. 


16 C . 

. 960 ... 

. 26*2S .... 

Kraut. 

mean. 

.... 25*37 

N . 

. 140 .. 

. 3 83 ... 


18 H ... 

. 18*0 .. 

.... 4*93 ... 

.... 4*84 

4 0 ... 

. 33*0 .. 

. 8-7(5 ... 


3 Cl . 

. ions 

. 29*16 ... 


Vt . 

. 98*7 .. 

. 27-01 ... 

.... 27-33 

o'i'Nii'7o < ,nci,rici s . 

. 365*2 ... 

. 100*00 .... 



Tropine likewise combines with airopic acid. 


Appendix to vob xiii, p. 268. 

Atropic Acid. 

c is ii 8 0 4 = c i 8 n 8 ,o*. 

Kraut, he cit . 

Formation and Preparation (p, 457). 

,, readily from alcoholic solution in tables belonging to 

me oblique prismatic system, permanent in the air; from water in 
t ^ le 0<iour i )cuz °ic acid, and melting to an oil at 
TU7 2 . lhe hot saturated aqueous solution has a strong acid reaction, 
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and on cooling, first becomes milky, then yields oil-drops, and solidifies 
when quite cold to a crystalline pulp. 

0 ver o il of m irioL Kraut. 

18 0 . 108 72*97 72*34 

8 H. 8 5*41 5*51 

4 0 . 32 21*62 22*15 

C ls H 8 0 4 .148 100*00 100*00 

Isomeric with cinnamic acid (xiii, 268). — The acid which Pfeiffer (p. 452) 
obtained by heating atropine with soda-ley is probably atropic acid. 

Atropic acid is soluble in water . It appears to be monobasic. 

Atropate of Lime forms remarkably fine crystals (obtained, however, in 
small quantity only, and perhaps not quite pure), which, at 115° over oil of 
vitriol, give off 13*94 p. c. water, the residual salt then yielding 14*36 
p. C. lime (C 16 H"Ca0 4 + 3aq = 11*43 p. c. CaO). 

Atropic acid dissolves in alcohol . 

Atropate of Tropine . Preparation, p. 437). TJncrystallisable ; ropy 
and scarcely fluid at common temperatures, deliquesces in a warm 
atmosphere. Contains 3 at. water, of which 2 at. (calc. = 5*38 p. c.) 
go oft: at 90°. A solution containing 2*23 p. c. of the salt does not 
dilate the pupil. 


Kraut. 

31 C . 201 .... 61*07 .... 60*92 

N. 11 .... 4*19 .... 

28 H. 28 .... 8*39 .... 8*89 

11 O. 88 .... 26*35 .... 


C 16 NH 17 0 4 ,C 18 H 8 0 4 + 3aq. 334 .... 100*00 If 


Primary Nucleus C 34 !! 30 ; Oxygen-nucleus C 34 II 34 0 6 . 

Cotton-seed Blue. 

C 34 [1 24 0 8 = C 34 II 24 G 6 ,0 2< ? 


Fr. Kuiilmann. Compt. rend . 53, 444. 

Formation . In the purification of cotton-seed oil ori the large scale, 
which is effected by the prolonged action of soda-ley or milk of lime, 
a greasy deposit is formed, from which, when boiled for several hours 
with sulphuric acid of 10° B. the enclosed fats separate as a super¬ 
natant oily layer. When this oil is heated alone, to drive off adhering 
water, the adhering sulphuric acid being at the same time concen¬ 
trated, a bluish-green deposit collects at the bottom of the vessel, and 
solidifies on cooling, while the supernatant oil remains green. ^ This 
deposit contains the cotton-seed blue, which is not perceptible in the 
seeds themselves, its coloui* becoming apparent only when they are 
heated with phosphoric acid, oil of vitriol, or strong hydrochloric 
acid. 
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Preparation . The above-mentioned deposit is heated to 100° with 
3 or 4 p. c. oil of vitriol for five or six hours, or till it has become 
black-blue, and the product is freed from the greater part o l the acid 
by washing with warm water, and from the rest by solution in alco¬ 
hol, and precipitation by water. From the mixture of cotton-seed 
blue and fatty acids thus obtained, the acids are dissolved out by 
continued washing with rock-oil, which dissolves a small portion of 
the blue, only so long as fatty acids are still present. 

Properties. Amorphous blue grains or flocks, which do not melt. 

at 100°. % Kulihnann, 

34 C. 204 . 09 87 . 70*16 . 70*02 

24 II. 21 . 8 22 . 8*17 . 8*51 

8 Q. 01 .... 2191 . 2137 . 21*41 

O^IPO 8 . 292 . 100 00 . 100 00 . 100*00 

Decompositions. 1. Cotton-seed blue tales Jin when heated on 

platinum-foil, and leaves a difficultly combustible cinder. — 2. It is not 
altered by reducing agents, such as hydrogen, sulphurous acid, ferrous 
oxide, stannous oxide, or arsenic us acid, Imt is immediately decomposed 
by oxidising agents, such as chromic acid, ferric hydrochlorate, uitm- 
acid, chlorine, bromine, and iodine (mo below). —3. When the pulverised 
blue is thrown by small portions into strong nitric arid , a solid yellow 
mass is formed, which must be triturated with fresh nitric acid, in 
order to ensure complete conversion. The compound thus formed 
contains (at 100°) 60*28 p. c. 0., and C'76 II., together with nitrogen 
and oxygen, corresponding with the formula C 32 XIP0 8 ; it is insoluble 
in water, but dissolves easily in aqueous alkalis, whence it is precipi¬ 
tated by acids, also in alcohol and ether, and is deposited in the 
granular form on cooling from hot saturated solutions. From the am- 
moniaeal solution of this mtro-compound, nitrate of silver and neutral 
acetate of lead throw down granular precipitates.-— 4. When chlorine - 
gas is passed into the alcoholic solution of the blue till the colour dis¬ 
appears, amorphous yellow flocks are precipitated, which, after being 
purified by solution in hot alcohol, contain 11*47 p. o. chlorine, and are 
therefore 0*011 L“0 8 (calc. 10 87 p. c. CL). — 5. Cotton-seed blue kept in 
contact for a week, or boiled for several hours, with alcohol or ether, ac¬ 
quires a green or brown colour; on boiling it with oil of turpentine, 
this change takes place immediately; sulphide of carbon produces it 
more slowly than alcohol or other. 

Cotton-seed blue is insolnble in water, and in boiling aqueous 
phosphoric, h/drochhric , or acetic add. — It dissolves with purple colour 
in oil of vitriol, and is precipitated by water in its original slate. — It 
is insoluble in cold aqueous alkalis, but dissolves in them at tin* boil¬ 
ing heat, with faint green colour, and is precipitated in blue flocks by 
acids. —Sparingly soluble in sulphide of carbon and in chlorojhrm ; in 77 
Pts. alcohol of 90 p. c. at 20°, and in 8{- pis. ether. In presence of 
fatty acids it dissolves with greater facility. The alcoholic solution 
dyes fabrics either immorclanted or mordanted with alum, a line blue 
colour, quickly fading, however, on exposure to light and air. 
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Oxygen-nucleus C 34 IX 18 0 13 . 

Aloin. 

C 34 H 18 0 14 - C 31 II l8 0 12 ,0 3 . 

T. & H. Smith, Chem. Gaz . 1851, 107; N. J. Pharm. 19, 275; abstr. 

Lieb. Kopp’s Jahresber. 1850, 645. 

Stenhouse. Phil. Mag. J. 87, 481; Ann. Pharm. 77, 208; J. pr. Chem. 

52, 149; abstr. Lieb. Kopp’s Jahresber. 1850, 545. 

Robiquet. N. J. Pharm. 29, 241; Pharm. Viertelj. 5, 555 ; N. Eepert. 

5, 369; abstr. Lieb. Kopp’s Jahresber. 1856, 679. 

Groves. Pharm. J. Trans. 16, 128; IP. J. Pharm. 31, 367; abstr. 

Lieb. Kopp’s Jahresber. 1856, 680. 

Discovered by Smith; more exactly investigated by Stenhouse. 
Occurs in Barbadoes aloes (Smith). Smith did, according to Robiquet, 
not succeed in preparing aloin from soccotrine or Cape aloes, because 
these varieties (which arc transparent and vitreous) contain amor¬ 
phous aloin (—aloetin) whereas crystalline aloin occurs only in the 
opaque varieties. But Groves obtained crystallised aloin likewise 
from soccotrine aloes, and Stenhouse supposes it to exist in all those 
varieties of aloes which yield chrysammie acid when treated with 
nitric acid. —The microscopic crystals observed by Pereira (JSF. Pepert. 
1, 467) in liquid aloe-juice, consist, according to Robiquet, of aloin. 
To separate them by filtration, it is necessary first to stir up the 
juice with water containing 10 or 12 drops of aqueous ammonia in a 
litre, which will dissolve the resin (Robiquet). Crystals are also 
found in Indian aloes, in liver aloes, and in the fresh juice of old leaves 
of Aloe vulgaris (Schroff, N. Repert. 2, 49). 

Aloes was examined some years ago by Trommsdorff (N. Tr. 14, 1, 
297), Bouillon-Lagrange & Yogel (J. Phys . 68,160) and Pfaff, who de¬ 
scribed the aqueous extract of aloes as Bitter and Resin of aloes. 
Rraconnot (Am. Chim. 68, 24. — J. Phys. 84, 335), distinguished a 
substance precipitated by oxide of lead from the aqueous extract of 
aloes, as Principe puce aloctique; it is a tasteless and scentless powder, 
and is precipitated from the alcoholic solution by water. Meissner 
(N. Tr. 6, 1, 225), by precipitating the aqueous extract of aloes with a 
lead-salt, treating the filtrate with hydrosulphuric acid, evaporating, 
and treating the residue with sulphuric acid, obtained a crystallisablc 
salt soluble in water (of organic nature ?), — RobiquePs aloe tin or 
pure aloes (N. J. Pharm. 10, 173), is obtained as follows:—Extract of 
aloes prepared with cold water is precipitated by neutral acetate of 
lead; the precipitate is removed; the filtrate mixed with ammonia; and 
the precipitate, after washing with boiling water, is decomposed by 
hydrosulphuric acid. The colourless liquid evaporated in a vacuum 
leaves aloetin as a pale yellow, scaly, varnish-like residue, whose 
aqueous solution reacts with alkalis and with neutral acetate of load 
in the same manner as aloi’n. This aloetin, which Robiquet afterwards 
regarded as amorphous aloin, contains 27*39 p. c. 0., 11*11 li., and 
61*50 O. — On bitter of aloes , see also Winckler (N. Tr. 22, 1, 67); on 
resin of aloes , Bley (N. Tr. 24, 2, 112), and Buchner (Pepert. 94, 374). 



462 PRIMARY NUCLEUS C 34 H 30 ; OXYGEN-NUCLEUS WEW. 


According to Kosmann (AL J. Fharm . 40, 177; Fharm. Viertelj. 
11, 232) Cape aloes is separated by cold water into a soluble and an 
insoluble portion, each of which may be resolved, by boiling with 
dilute sulphuric acid, into sugar and new substances. This fact, and 
the separate identity of the products of decomposition described by 
Kosmann, viz., Aloercsinic , Aloe retime, Aloeressic, and Aloeretic acids , 
which are to be distinguished from the similarly-named products of 
other chemists, do not appear to be satisfactorily demonstrated (Kr.). 

Rochleder has described crystals from soccotrine aloes which must bo 
distinguished from aloin. When the solution of Aloe soccotrina in 
dilute soda-ley is heated to boiling, till the strong frothing which takes 
place at first has subsided (whereupon small quantities of a volatile 
base and a volatile oil pass over) and the clear alkaline solution is 
mixed with sulphuric acid, and shaken up with ether, the ether ac¬ 
quires a yellow colour, and leaves a crystalline residue when evapo¬ 
rated. This residue is dissolved in boiling water, which leaves resin 
behind; the solution is decolorised with animal charcoal; and the 
filtrate is left to cool, whereupon it deposits colourless crystals an inch 
long. These crystals volatilise without residue, and form a colourless 
solution with alkalis. Rochleder & Ozumpelick (Wien. Ahad . Ber. 44, 
493; Chem. Centr. 1862, 5). 

Preparation of Aloin . 1. Barbadocs aloes dried and comminuted 

with sand is exhausted with cold water; the solution is evaporated in 
a vacuum to a syrup; and the residue is left at rest for three or four 
days in a cold place, whereupon it yields brownish yellow crystalline 
granules. These are quickly pressed between paper, and repeatedly 
crystallised from water at a temperature not exceeding 65°, till they 
retain only a pale sulphur-yellow colour, and no longer suffer any 
change oi colour when dried in the air (Smith, Stenhouse). The 
aqueous solution, when evaporated over the water-bath, does not yield 
any aloin (see below), because the impurities, ■which undergo oxidation 
at the same time, interfere with the crystallisation ; the crystals likewise 
disappear when left for some time in the mother-liquor, v T hich at the 
same time acquires a darker colour (Stenhouse). — 2. One part of 
Barbadocs aloes is drenched in a covered vessel with 2 pts. of water 
deaerated by boiling; and the liquid is rapidly stirred, decanted after 
a quarter of an hour, covered wifli a layer of ether to protect it from 
the air, and left to itself for a month. The nodules which then sepa¬ 
rate are a mixture of crystals of aloin, amorphous aloelin, and earthy 
impurities; they are purified by successive washing with cold water 
and alcohol of 56 p. e., the washing with the latter being continued as 
long as the liquid which runs off exhibits a reddish yellow colour, — 
and finally by recrystallisation from alcohol of 86 p. c. (Robiquet).— 
8. Coarse powder of soccotrine aloes is added to boiling water; the 
liquid is left to stand for 20 minutes, stirred from time to time, and 
filtered after cooling; and the filtrate, after being acidulated with 
hydrochloric acid, is again filtered to separate resin, and evaporated 
over the water-bath to a syrup, which, after standing for a week or 
longer, deposits crystals of aloin (Groves). 

Properties . The hydrated crystals (p. 463) are rendered anhy¬ 
drous by drying for five or six hours over the water-bath. — Tastes 
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sweetish at first, then intensely bitter. Inodorous. Neutral (Sten- 
house ; Smith). According to Stcnhouse, it exerts a strong purgative 
action; according to Robiquet, only after it has been converted by 
heat into amorphous aloetin. 

Stenhouse. 

mean. 

31i C . 201 . 61 07 . 60 63 

18 11.... 18 . 5 39 . 5*58 

11 0 . 112 . . 33 51 . .. 33*79 

C 31 II 18 O u .... 331 . 100 00 . 100*00 

Decompositions . 1. AloYn, after drying for 6 hours, loses an addi¬ 
tional quantity of water when left over the water-bath for several 
days, and is converted into a resin; the same change takes place much 
more quickly at 150°, the aloYn then inciting to a dark brown mass 
which becomes hard and brittle on cooling. This mass consists of 
amorphous resin, still mixed with a large quantify of crystallisable 
aloiu, which may be extracted by alcohol. — 2. By dry distillation it 
yields a volatile aromatic oil and a larger quantity of resin. — 3. Alom 
heated on platinum-foil melts and burns with a bright yellow flame, 
depositing a largo quantity of soot, and leaves a difficultly combustible 
cinder (Stenhouse).— 4. The aqueous solution oxidises quickly at 100° 
(Stenhouse). boiling alcohol and ether likewise alter alom and vender 
it uuoryslallisable (Robiquet). — 5. ('him ine //os separates from the cold 
aqueous solution, a deep yellow, resinous, uncrysiallisable precipitate, 
richer in chlorine (Stenhouse). JtcHpooting the action of chlorine upon aloes 
scop.465. — 6 . Bromine added to a cold aqueous solution of alom 
throws down bromnlom alom and forms hydrobromic acid (Stenhouse). 
— 7. AloYn gradually added to cold fuming nitric acid, dissolves without 
evolution of nitrous gas, forming a brown-red liquid, whence oil of 
vitriol added in large quantity, throws down a yellow detonating 
compound, which does not crystallise, and is decomposed by solution in 
alcohol (Stenhouse). — Cold nitric acid (also sulphuric or hydrochloric 
acid) colours aloiu lemon-yellow (Robiquet); after boiling for half an 
hour, or digestion for n longer time, a large quantity of nitrous gas is 
given off, and ohrysammie acid(xii, 1) is formed, unmixed with picric 
acid (Stenhouse, Robiquet). — On the action of nitric acid Upon aloes. Bee xi, 
211 (picric acid) 5 xu, 1. (chnaaimnie acid); xii, 9 (aloorctio acid), and xii, 10 
(aloetie acid), — 8 . When aloYn is hoik'd with chlorate of potash and hydro¬ 
chloric acid , the solution evaporated, and the residue treated with 
alcohol, the resulting alcoholic solution leaves on evaporation a non¬ 
crystallising syrup, which does not contain chloranil (Stenhouse).*— 
9. Aloiu boiled with strong acids or all alls, is quickly converted into a 
dark brown resin; the deep orange-yellow solution of aloYn in cold 
caustic ammonia, potash, or soda, or lima* carbonates, likewise quickly 
acquires a darker colour by incipient oxidation (Stenhouse). — On the 
distillation of aloes with lime, hco xui, 214 

Combinations . With Water. — Crystallised Alain. — Separates from 
water in sulphur-yellow grains ; from hot alcohol in stellate groups of 
needles (Stenhouse). 
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34 0 . 

19 H. 

15 0. 

In vacuo. 

.... 204 . 

.... 19 . 

.... 120 . 

. 59-47 .... 

. 5 54 .... 

..... 34*99 .... 

Stenhouse. 

mean. 

. 59 32 

. 5 88 

. 34 80 

C M H IS 0» + aq 

.... 343 . 

. 100*00 .... 

. 100 00 


Sparingly soluble in cold water (Stenhouse), in 600 pts. (Smith), 
10 pts. at 10° (Robiquet). — Dissolves easily in cold aqueous ammonia , 
potash , soda , or their carbonates, forming deep orange-coloured solu¬ 
tions (Smith, Stenhouse). The concentrated aqueous solution (not 
the dilute solution) forms, with basic acetate of lead , a deep yellow pre¬ 
cipitate, which dissolves in water and turns brown in contact with 
the air. Aloin does not precipitate neutral acetate of lead 7 mercuric 
chloride , or nitrate of silver (Stenhouse). 

Alom dissolves readily in alcohol and in acetate of ethyl (Smith, 
Stenhouse) in 2 pts. alcohol of 86°, and in 8 pts. ether (Robiquet). 


Oxybromine-nucleus, C 34 Br 3 H 15 0 la . 

Bromaloin. 

C 34 Br 3 II 15 0 14 = 0/WH 15 0 la ,0 a . 

Stenhouse. Ann . Fharm . 77, 212. 

A cold aqueous solution of aloin is mixed with excess of bromine, 
and the yellow precipitate is washed with water and dissolved in hot 
alcohol, which deposits crystals on cooling. 

Yellow, shining needles, grouped in stars, larger and darker than 
those of aloin. Neutral. — Less soluble than aloin in cold water and 
alcohol, very soluble in hot alcohol. 


34 O . 

In vacuo. 
. 20 4 . 

. 35-73 ... 

Stcnliouso. 
mean , 

. 35*48 

3 Br.. 

. 210 . 

. 42 02 ... 

. 41-97 

15 11 ... 

15 . 

. 2*02 .. 

.... 2 78 

14 O . 


19*03 . 

.... 19 77 

C 34 Br 3 ll l5 0 H . 


. 100*00 ... 

. 100-00 


Appendix to Aloin . 

1. Chloraloil. — Obtained, together with a brown resin and a blue 
substance, by passing chlorine into aqueous aloin. — When chlorine- 
gas is passed into a cold-prepared solution of soccotrxno aloes, till 
the liquid and the separated flocks, which are yellow at first, have 
acquired a green colour, and the acid solution is decanted, a resinous 
laminar substance is found deposited on the sides of the vessel $ this 
is collected, washed with boiling water, then with cold alcohol, and 
solved in boiling alcohol. On concentrating and cooling the solution, 
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tlic chloraloil crystallises out, and may be purified by washing with 
cold, and rccrystallisation from boiling alcohol (someUmoB only a trace is 
obtained). — Snow-white, light, silky needles, which melt at 140° to a 
transparent ^liquid, solidifying in the crystalline form on cooling. 
Boils at 155°, distilling over without residue, and condensing in the 
neck of the retort. Contains 50*65 p. c. 0., 28*33 CL, and 26*02 0., no 
hydrogen, corresponding therefore with the formula 0 18 C10 5 (Robiquct). 
Dissolves, with decomposition, in nitric , sulphuric , and acetic acids , 
forming yellow solutions. By boiling or fusion with alkalis , it is com¬ 
pletely converted into alkaline carbonate and chloride. Dissolves 
easily in baryta-water , forming a purple-red solution, which, when left 
to evaporate freely, gradually loses its colour, and deposits crystals of 
chloride of barium. Ammonia dissolves chloraloi'l abundantly, acquiring 
a yellow* and then a red colour, and depositing, on addition of acids, 
yellow flocks, differing altogether in comparison from chloraloil. The 
ammoniacal solution, evaporated at a gentle heat, yields nothing but 
crystals of sal-ammoniac. — Chloraloil is nearly insoluble in cold water 
and alcohol, but hot alcohol dissolves it in such quantity that the solu¬ 
tion solidifies to a jelly on cooling; it is also very soluble in ether. 
(Robiquct, JV. J. Pimm . 10, 249 ; J\ pr. Ghem. 39, 189; abstr. N. Ann . 
Ohim. Phys. 20, 490). 

2. CMoralise. . Chlorine-gas is passed through an alcoholic solution 
of aloes, till the liquid, which is at first very dark-coloured, has become 
pale yellow, and the solution is heated in a shallow dish for two hours 
to 60 u —80°, to expel hydrochloric acid, aldehyde, and other products. 
The remaining liquid, mixed with twice its volume of cold water, 
deposits chloralisc as a copious yellow precipitate, which is collected, 
separated by solution in boiling water, and repeated filtration through 
a wot filter, finally obtained on cooling as a yellow powder, and puri¬ 
fied by washing with cold ether, and recrystallisation from boiling 
alcohol. Slender, sulphur-yellow, flexible needles, having a strong 
silky lustre. Inodorous. Melts at 70°, without decomposition or loss 
of water. Contains, on the average, 55*64 p. c* 0., 3*84 EL, 32*26 Cl., 
and 8*26 O., agreeing with the formula C 10 01II 4 0. — At 180° it swells 
up strongly, and acquires a brown-red colour, and at 200° decomposes 
completely, giving off hydrochloric acid and a brown oil. Dissolves 
easily In nitric, sulphuric , and hydrochloric acids , and is precipitated un¬ 
altered from the recently piepared solution by water. — Dissolves in 
caustic ammonia, potash, and soda, forming brown-yellow solutions, 
from which acids throw down orange-yellow (locks, altogether different 
from cliloralmo. — Dissolves sparingly in cold water; in all proportions 
in boiling water and in alcohol; slightly in dher, whether cold or warm 
(Robiquet). 


Primary Nucleus C 34 II 32 ; Oxygen-nucleus C^IPW. 
G-ratiolaretin. 

? C 31 IP0° = G u LP*0\0K 
Wat N. Jahrb . Pharm . 10, 67. 
formation, p. 467, 
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466 PRIMARY NUCLEUS C 34 H? S ; OXYGEN-NUCLEUS CWJ*OK 

Preparation* Gratiolin is boiled with dilute sulphuric acid as long 
as the liquid tastes bitter, the gratiolin, which is at first suspended in 
the liquid, gradually disappearing, with formation of oily gratiolaretin, 
crystalline gratiolotin, and sugar which remains dissolved. The 
solution is filtered, the residue washed, and the gratiolarciin extracted 
from it by ether, which it leaves behind on evaporation. — Gratiolotin 
remains on the filter. 

Properties* Soft, amorphous, yellow mass, becoming brittle and 
easily friable by prolonged exposure to a warm atmosphere. Taste¬ 
less, but has a faint resinous odour. Melts below 100°. 

at 120°. Wal z. 

34 C.204 . 72*87 , 71*45 . 73*12 

28 11. 28 . 1000 . .. 3022 .. . 1027 

3 O. 48 .... 1713 _ 38 33 .. 36*61 

C 3} IFO G . 280 . 100*00 ... 100 00 . .. 100 00 

Not altered by oil of vitriol , even at 100°. — Dissolves in nitric acid 
of sp. gr. 1*54, without evolution of gas, forming a solution precipitahlo 
by water. 

Insoluble in water, easily soluble in alcohol and in ether. 


Glucosides of Gratiolarefin. 

1. Gratiolin, 

C 40 IFO U . 


Euo. Marchand. J. Ohm. med. 21, 517; j Report 91, 372. 

G, F. Walz (1852). Jahrl). pr. Pharm . 14, 4; 21, 1; 24,4; W. Dr. 

Arch* 65, 192, — iV. JaJirb* Pharm* 10, 65. 

The hitter principle of Gratiola officinalis* 

Reparation. 1. The ethereal extractor gratiola is exhausted with 
alcohol; the solution is evaporated; the residue [Vauquelin’s Matter? 
rmnSUe amere {Am. CHm. 72,191)] is rcdissolved in alcohol ; ferric sul¬ 
phate is added as long as it acquires a blue colour, then thin milk of 
lime in quantity sufficient to saturate the free acid and precipitate the 
excess of ferric oxide; and the filtrate, decolorised if necessary by 
animal charcoal, is evaporated in a vacuum. The residue is freed 
from the greater part of the admixed salts by treating it with a small 
quantity of water—which, however, likewise dissolves a portion of the 
gratmlm--the undissolved^ matter is shaken up with ether containing 
water; the ethereal solution is removed; and the subjacent syrup, 
diluted with alcohol, is left to evaporate by exposure to the air, 
whereupon gratiolin remains in white nodules. When thus prepared, 
it still retains a small quantity of ash (Eug. Marchand). — 2, The 
aqueous decoction of the dried plant is precipitated with basic acetate 
or lead, and strained through linen; the filtrate is mixed with car- 
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bonate of soda, not in excess; the precipitated carbonate of lead is 
removed; and the filtrate is precipitated with aqueous tannic acid. 
The precipitate is collected, washed, strongly pressed, triturated, after 
partial desiccation, with hydrated oxide of load (basic acetate of lead, 
or litharge, or the latter with 5 p. c. basic acetate, may likewise be 
used), then covered with alcohol of sp. gr. 0*85, and set aside till a 
sample of the alcoholic solution is no longer turned blue by sesqui- 
chlorido of iron. The solution is filtered, the residue repeatedly 
digested with alcohol, as long as it imparts a hitter taste; the united 
tinctures arc decolorised by leaving them in contact with animal 
charcoal; the greater part of the alcohol is distilled off, after filtration 
from the charcoal; and the remaining liquid is evaporated to dryness. 
The residue is exhausted successively with absolute ether and cold 
water, then dried and recrystallised from boiling alcohol or boiling 
water. The other takes up chiefly gratiolacrin, the cold water 
gratiosolin. — If the gratiolin thus obtained is coloured, it may con¬ 
tain gratiosolin, or a brown rosin. It must then ho dissolved in a 
small quantity of alcohol, and precipitated by water, which leaves the 
gratiosolin in solution; and the precipitated^gratiolin freed from resin 
by digestion with ether, or (in case the resin present is insoluble in 
other), by dissolving it in alcohol, precipitating with alcoholic sugar-of- 
h'acl, removing the excess of lead from the filtrate, evaporating, and 
reerystallising from boiling water (Walz). 

Properties, White powder, crystallising from alcohol in nodules 
(Marchand), from water in slender needles having a satiny lustre 
(Walz), Taste scarcely perceptible at first, afterwards strongly bitter, 
lias a faint odour. Melts at 200° without further alteration; softens 
when heated with water, and rises to the surface as an oil (Marchand). 
—Produces no particular effect upon rabbits. 

Marchand. 


40 0... 

. 240 ... 

.... 62-17 .. 

earlier , 

.. 61*25 .... 

later. 
... 6200 

m ir.. 

. 34 ... 

. 8*81 . 

.. 9*41 .... 

.... 9 88 

14 0. 

. 112 ... 

..... 29*02 ...... 

.. 29*34 .... 

... 2862 

COTKiu. 

. 38G .... 

.... 100*00 . 

.. 100*00 .... 

.... 100 00 


Wat* formerly gave Iho formula C 42 IP°0 14 . 

Decomposition#. 1. Turns brown and decomposes at 212°, and 
when heated on platinum-foil, gives off acid vapours, takes fire and 
burns away. — 2, By prolonged boiling with dilute sulphuric acid , ifc is 
resolved with gratioletin, gratiolarotin, arid sugar (Walz). lOQpfs. 
gratiolin yielded 15*4 gratioletin, 53*5 rosin and sugar, which separated from potas- 
Bio-cupric tartrate a quanliiy of cuprous oxide equivalent to 28 pis. grape-sugar. 
According to Wak, the reaction is probably; 

2Q40UMQU « CTO 2 O l& + CWW + 0^*0*° s 

blit this equation is not in accordance with tho quantities of the decomposition-pro* 
ducts actually obtained.—Moreover, gratioletin appears to be formed from gratiolin, 
merely by elimination of 2110, not by decomposition (Kr.)— With oil of vitriol 
gratiolin forms a dark red solution, precipitablo by water (Walz); 
slightly (Marchand).—5. When drenched with nitric add of sp. gr. 1*54, 
it acquires a golden-yellow colour, and then forms a brownish-yellow 

2 h 2 
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solution, which on addition of water, solidifies to a white jelly.— 4. It 
dissolves in caustic ammonia, and is precipitated in the gelatinous 
form by water (Walz). With aqueous ammonia, it turns blue, without 
dissolving, then quickly becomes white again (Marchand). 

Gfratiolin is very slightly soluble in water (Marchand), in BOS pts. 
cold and 47G pts. boiling water (Walz). Very solublo in alcohol , 
sparingly in ether (Marchand), in 1000 pts. cold and GGG pts. boiling 
ether (Walz). 

T'annate of Gratiolin .—Tannic acid added to an aqueous solution 
of gratiolin, throws down a dazzling white precipitate easily friable 
when dry, and insoluble in water (Walz). In presence of a large 
quantity of ammonia, no precipitate is formed (Marchand). 


2 . Gratioletin. 

Walz. iV. Jahrb . Pharm . 10, G7. 

Comp. p. 467. 

Produced, together’with sugar and gratiolaretin, by boiling gratiolin 
with dilute sulphuric acid, and obtained in the preparation of gratio¬ 
laretin as already described (p. 466). 

Properties . White scales, having a satiny lustre, and exhibiting 
with the microscope the form of rectangular prisms. At 100° it gives 
off 8*9 p. c. of (adhering?) water, without further alteration. 


34 C . 

. 201< ... 

. 65-38 ... 

Walz. 

mean. 

. 65*14 

28 II . 

. 28 ... 

. 8-97 . 

. 9-12 

10 0. 

.... 80 ... 

. .. 25G5 . 

. 25-7-1, 

CEPO 10 . 

. 312 ... 

.... lOO’OO .... 

. 100-00 


Appears to differ from gratiolin, C ,|0 II 3{ O H , only by coni {lining 2 at. HO lesa 
(&.). (Cni 32 0» calc. = 65*2 p. c. C. and S'7 II). 

Decomposition. 1. When drenched with oil of vitriol , it assumes a 
yellowish colour, the acid becoming siskin-groen, and water added to 
the liquid throws down white docks.—2. With nitric acid of sp. gr. 1*54, 
it forms a solution precipitable by water.—8. When evaporated with 
hydrochloric acid of sp. gr. 1*2, it turns violet and is decolorised by 
water.—4. It colours bichromate of potash and sulphuric add , green,— 
5. Not altered by boiling aqueous ammonia, or by potash-ley of 
sp. gr. 1*22. 

Insoluble in ivater and in ether, but soluble in alcohol . 


Appendix to Gratiolin . 

1. Gratiosolin. 

Walz. Jahrb. pr. Pharm. 21, 24 ; 24, 5.— N. Jahrb. Pharm. 10, 09. 

GrctioHne. 
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Occurs in Oratiola officinalis , and is obtained in aqueous solution in 
the preparation of gratiolin as already described (p. 466). The 
golden-yellow solution is digested with animal charcoal; the filtrate is 
evaporated over the water-bath; and the dry residue is freed from 
traces of gratiolacrin by means of anhydrous ether. 

Properties . Amorphous, bright roseate mass, yielding a yellow 
powder by trituration. Melts at 125°. Has a peculiar odour and a 
nauseously bitter taste. Permanent in the air. 


at 100°. 


Walz (mean), 
earlier. later. 

.. 276 . 

... 53*26 

... 52-77 .. 

.. 53*13 

.. 42 . 

... 8*12 

... 7-86 .. 

.. 8-05 

... 200 . 

... 38*62 . 

... 39-37 . 

.. 38*82 


0‘ 16 H 42 0 25 .518 . 100*00 .... 100*00 .... 100 00 

$q, according to Whiz, who formorly proposed the formula C 18 H 16 0 10 . 


Decompositions. 1. Decomposes at 212°.—2. j Barns when heated 
with platinum-foil. — 3. In contact with aqueous acids or alkalis, il i; 
resolved, even at mean temperatures, into sugar and gratiosolelm, 
both of which remain in solution. According to Whiz: 

2C 1( TI J2 0 25 - 2C l0 IFO l 7 + C 12 II 12 C 12 + 4IIO. 

When gratiosolin is heated with acids, the resulting gratiosoletin 
suffers further decomposition by the action of the acid (see below).— Oil of 
vitriol colours gratiosolin brown-red, the liquid on addition of water 
yielding a jolly and yellow flocks.—4. Gratiosoletin dissolves in nitric 
acid of sp. gr. 1*54, with evolution of red vapours, and water added 
to the solution throws down a golden yellow, slightly bitter powder. 

Gratiosolin dissolves in 7 pts. cold mi 5 pts. boiling water, and 
separates on evaporation, as an oil which gradually solidifies.—It dis¬ 
solves in ammonia with yellow colour; in 3 pts. cold and 2 pis. hot 
alcohol, with golden yellow colour, changing to reddish-yellow on 
strong concentration. IL dissolves slowly in about 1700 pts. of cold 
and 1100 pts. of boiling ether . 


2. Gratiosoletin. 

Walz. KMrhPham. 10,70. 


Gratiosolin is resolved by contact with acids or alkalis, even afe 
mean temperatures, into sugar and gratiosoletin, which latter may 
be precipitated by tannic acid. The precipitate is dissolved m alcohol, 
and decomposed by hydrated oxide of lead, and the filtrate is 
evaporated, whereupon gratiosoletin remains behind as a golden-yellow 
very bitter substance. 











470 


APPENDIX TO GRATIOL1N. 


Calculation according io Walss. 

Walz. 

mean. 

40 O ... 

.. 240 .... 

. 58-53 .. 

. 58-89 

31 H. 

.. 34 ... 

. 8-29 .. 


17 O. 

. 136 ... 

. 33-18 .. 

...... 32-81) 

two 1 ? . 

. 410 .... 

. 100-00 .. 

. 100-00 


Decompositions . 1* By prolonged boiling with dilute acids, it is re¬ 
solved into (38‘1 p. c.) sugar and a precipitated mixture of (42*9 p. e.) 
gratiosoleretin and (10*5 p. c.) liydrogratiosoleretin. According to 
Walz:— 

2C 40 H 31 O 17 ~ C 12 H 12 0 12 + C 34 H 2C 0 9 + C 31 H 28 O u + 2IIO. 

Oil of vitriol dissolves gratiosoletin with red-brown colour, forming 
sugar and flocks precipitable by water. —2. With nitric acid of sj>. gr. 
1*54, it forms a dark yellow solution, precipitable by water. — 3. It is 
decomposed by warm potash-leg, with separation of flocks and formation 
of sugar. 

Easily soluble in water, in aqueous ammonia without alteration, and 
in ordinary as well as absolute alcohol ; insoluble in ether . 


3. Gratiosoleretin. 

Walz. N. Jahrb . Phcirm . 10, 71. 

See page 467. 

Gratiosoletin is boiled with dilute sulphuric acid till completely 
decomposed; the liquid is decanted from the resinous deposit; this 
deposit is washed with water; and the gratiosoleretin is dissolved 
out by ether, which leaves liydrogratiosoleretin behind. By evaporat¬ 
ing the ethereal solution, indistinct warty masses are at first obtained, 
and the whole afterwards dries up to a dark yellow powder. 


3 t O . 

at 100°- 

. 201. 

.... G7-55 ... 

Walz. 

mean. 

. 67*18 

26 H.. 

. 26 .... 

.... 8-(il ... 

. 8-7l 

9 O .. 

. 72 .... 

.... 23-81, ... 

. 2-L-U 

C 34 II 20 O° . 

. 302 .... 

.... lOO’OO 

. 100*00 


It dissolves in oil of vitriol , and is precipitated by a large quantity 
of water, also in nitric acid. — It is not dissolved or decomposed by 
hydrochloric add or by aqueous ammonia. 

Insoluble in water ; very soluble in alcohol and in ether . 


4. liydrogratiosoleretin. 

Walz. iV. Jahrb. Pharm . 10, 71. 

See above. 

Purified by solution in alcohol and spontaneous evaporation. 
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Pure yellow, amorphous, friable mass, having a faint resinous odour. 
Melts above 100°, 





Walz. 


b 

o 


mean. 

31 O . 

.. 204 . 


. 63-67 

28 II. 

. 28 ...... 

. 8-75 .. 

. 8-85 

11 0 . 

. 88 .... 

. 27-50 . 

. 27-48 

C 3t H 2s O n .... 

. 320 . 

. 100-00 . 



So, according to Wain. Differs from gratiosolcretin by 2 at. HI. 


At a higher temperature it melts, decomposes, and leaves a com¬ 
bustible cinder. — Dissolves in cold oil of vitriol, whence it is preci¬ 
pitated by water, and is carbonised by hot oil of vitriol. — With 
nitric add of sp. gr. 1*54, it gives off red fumes, and forms a solu¬ 
tion precipitable by water. * Nitric acid of sp. gr. 1*2 acts upon it 
only when heated, forming a yellow resin. 

Insoluble in water, but dissolves, without colour in cold hydro¬ 
chloric acid; insoluble in aqueous ammonia, but partially soluble in warm 
potash-ley. Easily soluble in alcohol , especially in absolute alcohol, 
insoluble in ether. 


5. Gratioloic Acid, 

Walz. N . Jahrb . Pharm. 10, 70. 

Occurs in Oraliola officinalis. — In the preparation of gratiolin by 
the process above-described (p. 406), one of the products obtained is 
Walk’s gratiolacrin, which, according to his more recent statements, 
may be resolved into gratiola-fat, gratioloic acid, and brown resins, 
in the following manner:—The ethereal solution of gratiolacrin, 
obtained as above (p. 407), is evaporated, and the residue is treated 
successively with cold absolute alcohol (which partly dissolves the 
gratiola-fat, partly separates it mechanically), aqueous ammonia, and 
again with cold alcohol. On boiling the substance then remaining 
with absolute alcohol, and leaving the solution to cool, crystals of 
gratioloic acid are obtained. — This acid may also be obtained from 
grailola-fat by the action of potash. 

White Neales or lamina), having a satiny lustre and a fatty odour. 


28 O . 



Walz. 

mean. 

„. 73*30 

28 Jl . 

. 28 . 

. 12-28 ..... 

. 12*04 

4 0. 

. 82 ... 

. 14*04 . 

. 14-66 

028JQJJ8Q4 . 

. 228 . 

....... 100*00 . 

. 100-00 


The above are the numbers deduced by Walz from liis analyses,* but the 
analytical data when correctly calculated give 7*46 p. c. hydrogen (Kr.). 

6. Gratiola-fat . — When the solution of gratiola-fat in absolute 
alcohol, obtained as above, is precipitated with alcoholic sugar-of-lead, 
—the resulting precipitate, after being washed with alcohol and sus¬ 
pended therein, decomposed by hydrosulphuric acid,—-and the filtrate 
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mixed with water, drops of oil separate, which do not solidify at mean 
temperatures, contain 75*12 p. c. C., 11*78 II., and 18*10 0., and 
consist, according* to Walz, of C 31 II 2# 0 4 , 


Primary Nucleus C 34 TF\ 

Margaric Acid, 

C 34 H 34 0 4 = C 34 I1 34 ,0 4 . 

Heintz. Pogg. 102, 272. 

To be distinguislied from Chevreul’s margaric acid“(p. 357) (artificial margaric 
acid ),—Heintz succeeded in preparing this acid; after Kohler and Bcekcr, the 
former by heating cyanide of potassium with eefylsulphate of potash, the latter by 
boiling cyanide of cetyl with alcoholic potash, had obtained mixtures of fatty acids 
from which it was not found possible to separate piu*e margaric acid (pp. 31G, 374), 

Preparation . Cyanide of cetyl (oily, prepared as described on page 
874) is continuously boiled with alcoholic potash, till ammonia is no 
longer given off, and the residue has become solid; this residue is then 
decomposed by boiling dilute hydrochloric acid; the separatediatty 
acid is shaken up with aqueous ammonia; and the tnrbid solution is 
precipitated by chloride of barium. The precipitate, after being 
washed with water and with alcohol, and repeatedly boiled with 
ether, yields to this solvent an oil, which solidifies in the cold, molls 
below 40°, and has the composition of a mixture of cetylic ether and 
cetylic aldehyde. The undissolved baryta-salt is decomposed by agita¬ 
tion with hydrochloric acid and ether; and by pipetting off the ethereal 
liquid, and distilling off the ether, crude yellowish margaric acid is 
obtained, melting at 56*G°, and solidifying in scales and fine needles. 
This acid may be resolved, by oft-repeated crystallisation from alcohol, 
repeated partial precipitation from the solution of its soda-suit by 
acetate of magnesia, and subsequent recrystallisation of the portions 
of acid again separated (somewhat in the manner described on 
pp. 210, 211) into margaric acid, and an acid containing a larger pro¬ 
portion of carbon, which occurs chielly in the portions first precipitated 
by acetate of magnesia (Heintz). 

a. The acid containing the larger amount of carbon is obtained, 
in small quantity only, even by operating on 08 grins, of cyanide of 
cetyl, so that, after its melting point lias been raised by repealed 
crystallisation to 62°, no further purification of it is possible. It then 
solidifies in the scaly crystalline form, contains 7G*28 p. e. ()., 12*71 II., 
and 11*01 O., therefore more carbon than stearic acid (7(1*00 p. e. 0., 
12*68 II.), and nearly as mucli as an acid having the formula (J 28 1I 88 0 4 
(76*51 p. c. C., 12*75 IL, and 10*74 0.). Its constitution is therefore 
essentially that which is represented by the latter formula, and it is 
formed from cyanide of stethyl C 36 II 37 Cy, contained in the cyanide of 
cetyl employed, in the same manner as margaric acid is formed from 
cyanide of cetyl itself (Heintz). 

b. The portions last precipitated by acetate of magnesia yield 
maigaric acid, which, after its melting point has been raised by 
repeated crystallisation to 59*9°, exhibits the characteristics of a pure 
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acidy specified on page 210, and cannot in any way be resolved into 
acids of different melting point. 

Properties of Margaric acul . White crystals melting at 59*9°, and 
solidifying in crystalline scales on cooling. 


31 0.201 .... 75*56 .... 75*45 .... 75*55 

34 II. 31 .... 12*59 .... 12*51 .... 12*57 

4 O. 32 .... 11*85 .... 12*01 ... 11*88 


G 31 H 31 0‘ . 270 .... 100*00 .... 100*00 .... 100*00 


Margarate of Soda. — Obtained like myristatc of soda (p. 212). 

Mar gar ate of Baryta. — The alcoholic solution of the soda-salt is 
precipitated with nitrate of baryta* and the precipitate is washed with 
water. White amorphous powder. 


Hcintz. 


34 C . 


.... G0*44 ... 

. 60*39 

33 II . 

. 33*0 ... 

.... 0-78 ... 

. 9*80 

3 0 . 

. 24*0 .... 

.... 7*11 ... 

. 7-4X 

13 aO . 

. 76-5 ... 

... 22-07 ... 

. .. 22*40 

O 3l II 33 ;Ba0*. 

. 337-5 ... 

... 100*00 ... 

. 100*00 


Margarate of Silver. — Thrown down from the soda-salt by nitrate 
of silver, as a faint grey precipitate, which dries up to a loose, white, 
amorphous powder. 


34 0 . 


. 54*11 ... 

Heintz. 
. 53-67 

33 II. 

. 33 ... 

. 8-75 ... 

. 8-74 

4 0 . 

. 82 ... 

. 8*49 ... 

. 8-74 

Ag. 

. 108 ... 

. 28*G5 ... 

. 28-85 

G^IPAgO* . 


. 100*00 ... 

. 100*29 


Margaric and Myristic Acids. —Mixtures of these acids are mostly 
opaque, uncrystalline, and exhibit the following melting points:— 


A mixture of— 



Margaric 

acid. 

My fistic 
add. 

McUh at 

Mode of Solidifying. 

90 

10 

57*5° 

Scaly-crystalline, not very distinct. 

80 

20 

55 *5° 

.Indistinctly crystalline. 

70 

80 

53 *5° 

Almost wholly uncrystallinc, with tolerably 
oven surface. 

GO 

40 

50 *5° 

Amorphous, opaque, 
llm same. 

50 

50 

4G *2° 

40 

GO 

45 *0° 

Somewhat granulo-eryst allmo. 

80 

70 

44*7° 

Similar, with largex* grains intermixed. 

20 

80 

4 a *8° 

Similar : grains very indistinct. 

10 

90 

51 *8° 

Opaque; in scarcely perceptible concentric 
needles. 
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Morgana and Palmitic Acids. — The mixtures solidify partly like 
the pure acids—those containing SO or 90 p.c. palmitic acul^ in 
beautiful long needles, just like the mixture of stearic and palmitic 
acids formerly called margaric acid. 


A mixture of— 



Margaric 

acid. 

Palmitic : 
acid. 

Melts at 

Mode of Solidifying. 

90 

10 

58-7° 

! 

Scaly-crystalline. 

80 

20 

57 6° 

Similar, but somewhat llowcry. 

70 

30 

56*9° 

Like the preceding mixture. 

60 

40 

56*5° 

The same. 

50 1 

50 

56 -0° 

The same. 

40 

60 

56 ‘0° 

The same. 

30 

70 

57-0° 

Very beautifully flowery, almost in long 
needles. 

20 

80 

58*6° 

In long needles. 

10 

__ 1 

90 

60 -2° 

The same. 


Oxyyen-nuclem G S4 II S2 Q 2 , 

Roccellic Acid. 

o 34 n 32 o 8 = c 34 ii 32 u 3 ,o 6 . 


Fr. Heeben. Schio. 59, 846. 

Liebig-. Poyg. 21, 31. 

ScnuNOK. J.pr. Chon. 38, 459; Ann. Pharm . 61, 78; Phil. May. A, 

29, 261. 

Hesse. Ann. Pharm . 117, 332. 

Discovered in 1830 by llecren; investigated especially by Hesse. 

Occurrences , In Poccella faciformis. Aoh. According to lleereu, 
also in Lecanora, tartarea. 

Preparation . 1. lloccella tinctoria is exhausted with arpieous am¬ 

monia; the filtrate is precipitated by chloride of calcium; the well 
washed precipitate is decomposed by hydrochloric acid; mid the acid 
th us separated is purified by solution in ether (Ilceren). The liquid filtered 
from the rocceUate of lime retains crythric acid (xii, 381) in solution. — 2. The 
lichen is freed from erythne acid by milk of lime ; the residue is boiled 
with dilute hydrochloric acid ; the acid solution is removed; and the 
residue warmed with dilute soda-ley. From the greenish-brown solu¬ 
tion, hydrochloric acid throws down green flocks, which must be sus¬ 
pended in water and treated for a short time with chlorine gas, which 
chiefly removes the green substances. The acid, after being treated 
with chlorine, is washed with water, and purified by recrystallisation 
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from boiling alcohol, with help of animal charcoal (Hesse). The acid 
obtained by method 1, may also bo purified in this manner, or by passing chlorine 
into the alkaline solution (IIossc)* — 3. The lichens are exhausted with 
other in a percolator; the ether is distilled off; and the greenish white 
crystalline residue is dissolved in the smallest possible quantity of 
borax-solution, a portion then separating out as the liquid cools. The 
rest is precipitated by hydrochloric acid, and purified by re-solution in 
boiling aqueous borax, then, together with the portion of acid first 
obtained, by rocrystallisation from ether, with help of animal charcoal 
(Hesse). — Sehunek treats the lichens exhausted with boiling water, 
and thereby freed from erytliric acid [and picrocrythrin (xii, 30)], 
with boiling alcohol; separates the green flocks which fall down as 
the tincture cools ; and evaporates the filtrate to dryness. From the 
residue, boiling wafer extracts a small quantity of picroerythrin; the 
solution then prepared with cold alcohol deposits, on addition of 
alcoholic sugar-of-lead, greenish white flocks of roccellatc of lead, 
which arc decomposed with nitric acid; and the acid thus separated 
is purified by recrystallisation from boiling alcohol, with help of 
animal charcoal. 

Properties. Delicate, white, rectangular, four-sided plates, having a 
silvery lustre ; from alcohol it separates in short needles. Melts at about 
130°, without loss of weight, and solidifies again on cooling to a white 
crystalline mass (JTecren). Melts at 132° to a colourless liquid, which 
solidities in the crystalline form at about 108°. At a temperature 
somewhat below 200°, a portion volatilises, while another portion is 
converted into an anhydride (Ilcsse). Tasteless and scentless; the 
alcoholic solution has an acid reaction. 


MO . 

. 204 ... 

. 68*00 ... 

Liebig. 

mean. 

. 67*03 ... 

Schunck. 

mean. 

. 65*95 .... 

Hesse. 

mean. 

.... 67*9 

32 If ;... 

. 32 ... 

,... 10*66 ... 

. 10-75 ... 

... 10-07 ... 

.... 10*6 

8 O .. 

. 64 ... 

. 21*31 ... 

. 22*22 ... 

. 23-38 ... 

.... 21*5 

c ru nw ..... 

. 300 ..., 

. 100-00 .... 

. 100*00 ... 

. 100*00 .... 

.... 100*0 


Tho formula (Liebig), (Kane, Phil. Trans. 1810, 299), 

(nqi-K)' 5 (Schunck) were successively adopted forroceellie arid, fill Hesse established 
tho above. — Tbe acid belongs to tho oxalic sories, and is therefore homologous with 
oxalic, sobacio acid, &e. (Hesse), 

Decompositions. 1. Itocoellio acid heated to between 220° and 280°, 
gives off wafer, turns brown, and Forms rocccllie anhydride (Hesse). 
Jit/ dry distillation it yields, products similar to those obtained from tho 
fats, and having a sharp irritating taste (Hooron); it yields a dis¬ 
tillate which solidifies in the crystalline form, and after repeated 
distillation, remains oily, leaving little or no residue (Schunck).— 
2. Heated on platinum foil, it molts, gives off a fatty odour, and bums 
with a bright flame, leaving no residue (fteeren, Schunck). — 3. The 
soda-salt is not altered by the passage of an electric current (Ilcsse). — 

4. The acid is not decomposed by bromine , even in sunshine.— 

5. With anhydrous sulphuric acid , it carbonises without emission of 
gas; dissolves with brown colour in fuming sulphuric acid, and is not 
decomposed by oil of vitriol. *— G. Hydrochloric acid does not act on 
roocollic acid; a mixture of hydrochloric acid and chlorate of potash 
decomposes it only after long boiling. — 7. From solution in boiling 
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fuming nitric add , roccellic acid crystallises on cooling', for the most 
part unaltered; but by prolonged boiling the roccellic acid is decom¬ 
posed, and volatile acids liaving the odour of butyric acid arc given 
off, but no crystallisable non-volatile acids arc produced, — 8. ItocoolHo 
acid heated with hydrate of potash, froths violently at 2G0°, and gives 
off a small quantity of oil. The residue contains neither volatile acids 
nor oxalic acid, but a large quantity of unaltered roccellic acid (Hesse). 
— 9. The alcoholic solution of roccellic acid does, not reduce terchlonda 
of. gold, even at the boiling heat (Schunck). —10. The acid heated 
with aniline forms roccellanilide (Hesse). 

Combinations . The acid is perfectly insoluble in loater, not dis¬ 

solving even in 100,000 pts. at the boiling heat (Heeren). 

With the alkalis, it forms soluble salts; with other bases, for the 
most part, insoluble bimetallic salts C w II 30 M 2 0 4 . The acid dissolves in 
aqueous borax, phosphate of soda, and roccellatc of soda (IIcssc). It 
expels carbonic acid from alkaline carbonates (Schunck). 

Roccellate of Ammonia, — The residue left on evaporating the am- 
moniacal solution is amorphous and brittle. According to Ileercn, it 
dissolves very easily in water, forming a frothy liquid, which in the 
concentrated state, takes up an additional quantity of acid, and gives 
it up again on dilution with water. According to Hesse, it is decom- 
* posed by drenching with water, with separation of a white jelly. 

Roccellate of Potash, — The acid dissolves readily in alcoholic potash, 
swells up when drenched with strong potash-ley, and dissolves only 
on addition of water (Hesse). Delicate crystalline laminae having a 
fatty lustre, and dissolving to a frothy liquid (Heeren, Hesse). 

Roccellate of tioda, —From a solution of roccellic acid in dilute 
soda-ley, a strong solution of soda throws down white Hat needles of 
the soda-salt (Hesse). 

Roccellate of Baryta, — From an ammoniacal solution of roccellic 
acid, chloride of barium throws down a bulky while precipitate, which 
soon becomes deuse, and exhibits a silky lustre when dry.—-It is 
somewhat soluble in boiling water, insoluble in pure alcohol, but easily 
soluble in alcohol containing acetic acid (Hesse). 



at 100°.’ 


Ih'HHC. 

34 C. 

. 204‘0 .... 

.... 40-87 ... 

. 4(H) 

30 H..... 

. 30’0 .... 

.... G-89 ... 

. 0-9 

2 Ba .......... 

. 137-2 .... 

.... 31-52 ... 

. 31*5 

8 O. 

. 64*0 .... 

,.... 34-72 ... 

.. 35*0 

C H IX 30 Ba 2 O 8 . 


. 100*00 ... 

. 100*0 


Roccellate of Lime, — The ammoniacal salt is precipitated by chlo¬ 
ride of calcium, and the white amorphous precipitate 4 is washed with 
water and with alcohol. It gives off 48 p. c. water at Hi0'\ and 
at a higher temperature vapours of acrolein and a combustible gas 
(Hesse). 


OTTO 8 ... 

.. 298 ... 

. 83-71 ... 

Jhw. 

2 Ga................ ... . 

.. 40 ... 

.... 11*24 ... 

... 11*1 

2 HO . 

.. 18 .. 

. 5*05 ... 

.... 4 8 

OTTOa 2 O s + 2aq.... 

„ 356 

..... 100-00 ... 
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Roccellate of Magnesia. — When roccellatc of ammonia is mixed 
with aqueous sulphate of magnesia, the mixture becomes turbid, from 
separation of a small quantity of the free acid. On heating the clear 
filtrate to 38°, drops of oil separate from it, but the liquid becomes 
clear again on cooling ; after prolonged boiling, it yields an amorphous 
precipitate, probably of free rocecllic acid, which does not redissolve 
(Ilesse). 

Roccellatc of Zinc . — Obtained by double decomposition as a white 
amorphous precipitate, soluble in aqueous ammonia, insoluble in water 
and in alcohol (Hesse). 

Roccellate of Lead. — Basic. — Precipitated from roccellate of ammo¬ 
nia by neutral acetate of lead (Schunck). An alcoholic solution of 
rocccllic acid forms, with a warm alcoholic solution of neutral acetate of 
lead, a white precipitate which must be washed with alcohol. White 
powder, which gives off a small quantity of water at 100°, then 3*8 
p. c. at 125°, baking together at the same time, and melts at a higher 
temperature (3 at. water = 4*1 p.c.) (Hesse). 


at 100°. IIcssc. Schunck. 

34 0 . 2010 ... t 3l*G7 .... 31*6 ... 31*02 

33 IT . 33 0 .... 5*12 .... 4*7 ... 5*14 

3 Pb . 311 1 .... 48*30 .... 48*3 .... 47*56 

12 O . 96 0 .... 14*91 .... 15*4 .... 13*28 


• C ai Il :l() l > b 2 O a ,PbOj3lIO. 644*1 .... 100*00 .... 100*0 ... 100*00 

Roccellate of Silver . — The ammonia-salt is precipitated by nitrate 
of silver, and the precipitate is boiled with alcohol, to remove free 
acid. — White amorphous mass, which turns grey on exposure to light, 
and when strongly heated, yields at first a nearly colourless distillate 
and suffocating white vapours, afterwards a brown distillate (Ilesse)* 

Hesse. 

. 298 57*98 . 

2Ag. 216 42*02 41 to 41*6 

O i4 IP 0 Ag 2 O 8 . 514. 100*00 

Uoccellio acid dissolves in 1*81 pts. boiling alcohol of sp. gr. 0*819. 
Easily soluble in ether (ITceren). Slightly soluble in warm benzol 
(Hesse). 


Oxygen -nucleus (J 34 1l 30 () 4 . 

Eoccellic Anhydride. 

G 84 TP°0° = C 3 *II 30 0 4 ,0 2 . 

ITksse. Ann. Pharm. 117, 340. 

Koccellic acid is heated in an oil-bath to at least 220° ; the fused 
brown mass is mixed with dilute soda-solution till it acquires an 
alkaline reaction, then shaken up with ether; and the ethereal layer is 
decanted and evaporated, the anhydride then remaining. 
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Colourless or faintly yellow neutral oil having a fatty odour. 
Makes grease-spots on paper. 



at 100°. 


11 (w. 

31 C. 

. 201 . 

... mt ... 

.... 73-0 

30 H . 

. 30 , „ 

.... KHMi ... 

..... 10*8 

6 O. 

. 48 . 

.... 11 *0SS ... 

..... 17*2 

C^EP°0 G . 

. 282 . 

.... 100*00 ... 

.... 1<X)*0 


Boiling soda-ley converts it into roccellic acid.—The solution in 
warm ammonia-water mixed with hydrochloric acid, deposits white Jlocks 
easily soluble in alcohol, and remaining, when the alcohol is evaporated, 
as a semi-crystalline acid oil having a burning taste, probably a mixture 
of roccellic and roceellamic acids. 

The anhydride is sparingly soluble in cold, easily soluble in hot 
alcohol and in ether. 


Roccellate of Ethyl. 

CW = 2C 4 TP0,C S4 n 80 0 6 . 

Hesse. Ann . Pharm. 117, 840. 

Hoccellie ether. 

Roccellic acid is dissolved in warm alcohol; hydrochloric acid gas 
is passed into the liquid; the alcohol is removed after a few hours ; 
and the oil which separates is washed with alkaline and with pare 
water, then dried over oil of vitriol. 

Pale yellow oil having a faint aromatic odour. Lighter than water. 
— Insoluble in water and in aqueous ammonia , and not attacked either 
by aqueous or by alcoholic ammonia, even after several months ? con¬ 
tact or when heated to 118°. — Easily soluble in alcohol , less eahily in 
ether . 



Oder oil of vitriol. 


3Torso. 

42 C.. 

. 252 . 

70'79 ... 

. 71*0 

40 XI .. 


im ... 

. 11*3 

8 0 ... 

. C>4 . 

17’07 

..... 17*7 


... 350 . 

100*00 ... 

. 100*0 


Roccellanilide. 

ww = 2C i2 Nir,c M n s w. 

Hesse. Ann. Pharm. 117, 342. 

Hoccellphenylamide. 

When roccellic acid is heated -with excess of aniline Io 180"—200°, 
water and aniline distil over, and a black pitchy residue is left, which 
when drenched with alcohol yields crystals after a few days. These 
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are colledod and purified by repealed crystallisation from boiling 
alcohol, with help of animal charcoal. 

Beautiful colourless laminae, which melt to a colourless liquid at 
53*3° and solidify partially at 52°. Neutral. — At a somewhat ele¬ 
vated temperature, it yields a colourless distillate, without any carbo¬ 
naceous residue. 


58 C. 

Over oil of vitriol. 
. 3i8 . 

'77-33 ... 

Hesso. 
... 70-0 

42 XI . 

. 42 . 

9-33 ... 

.... 9-8 

2 N . 

. 28 . 

6-23 ... 


4 O . 

.32 . ... 

7-12 .. 


C W N-1I I2 0* , 

. 450 . 

100-00 



Insoluble in water, aqueous ammonia , and hydrochloric acid . Not 
coloured by hypochlorite of soda. The alcoholic solution does not pre¬ 
cipitate alcoholic neutral acetate of lead. 


Primary Nucleus C 3i IP°; Oryazo-nucleus C s4 NII 33 0 2 . 

Cerebrin. 

0 3J NIF0 fl = C 3 *NIPQ 2 ,0 4 ? 

Vaiiquelin. Ann. Chim . 81, 37, and GO ; Sclav. 8, 430, 

L. Gmelin, Tiedemam’s Zcitschr.f Physiol . 1, 122. 

Oouerbe. Ann. Chim. Phys. 50, 164 ; Ann. Pharm . 40, 75. 

Ed. Fbismt. J. Pharm. 27, 457 ; N. Ann . Chim. PJiys. 2, 4G3; Ann. 
Pharm. 40, 75. 

Goblet. N J . Pharm, 9, 1, 83, and 161; 11, 409; 12, 5; 17, 401; 
18, 107 ; 19, 400 ; 21, 241; 30, 241; 33, 1G1. 

V. BiRiiA. Very kick (Inters . tiler das Gehirn der Menschen u. d. Wirbel - 

thicre. Mannheim, 1854; ahstr. A nn. Pharm . 105, 3G8. 

W. Muller. Ann. Pharm. 103, 131; 105, 379. 

Cerebrate (Oouorbo) : Cerebric acid (Fr&ny). Under ilio names Brain-fat, phos¬ 
phor e tied Bile fat mid Cerebrin, ihere were described, in Iho third edition of ilm 
Handbook, according to Fourcroy, Vauquclni, and others, laudnoe of an imsaponifiablo 
Hubstaneo, melting at J3(>°, candy soluble in ether, and giving oil 5*4 p. c. water when 
heated: doubtless therefore a mixture conninting chielly of choloaterin. Tho body 
deHcribed in the same place ns brain-iva# [according to Gmelin] agrees more closely 
with that which is now called cerebrin. 

Occurrence , Tn the brain. In the fat of the spinal marrow and 
nerves (Frdmy; v. Bibra). — It is a constituent of the viscous matter 
(see below) obtained from yolk of egg*, the eggs of the carp, the milt or 
soft roe of the carp and honing, the fat of venous blood, ox-bile and 
vineyard-snails, and separates in grey films when this substance is 
decomposed by acids, or in white films when it is decomposed by 
alkalis (GoLley). 


Preparation. When brain (of oxen) is triturated with water to a 
thin milk, and the emulsion thus obtained is mixed with solution of 












480 PRIMARY NUCLEUS C 31 H**; OXYAZO-NUCLEUS CWH»0*. 


neutral acetate of lead, till it separates after a while into an upper, 
clear, blood-red layer, and an under-layer containing the brain-pulp, 
the liquid, if heated to the boiling-point after it has stood for twelve 
hours and the sediment has been uniformly comminuted, deposits 
greyish-rod flocks, itself at the same time becoming clear and easy to 
filter. The liquid which runs through contains uric acid, inosito, 
creatine, and other matters, and the separated eoagulum contains 
cerebrin, liquid and solid substances, and cholesterin. 

The expressed eoagulum is exhausted, first by treatment with hot 
alcohol, then by boiling with ethcr-alcohol, filtered at the boiling heat 
and left to cool; it then deposits a large quantity of white flocks, 
which contain cerebrin, cholesterin, and fats, and dry up to a reddish- 
yellow, crystalline mass. The other fats remain dissolved in the 
alcohol. The precipitate is collected, dried, freed from cholesterin and 
brain-fat by repeated exhaustion with cold ether, and dissolved in 
boiling alcohol, which, on cooling, deposits the cerebrin, to be purified 
by repeated crystallisation from boiling alcohol (W. Muller). 

When brain is beaten up with baryta-water to a milk, and the 
mixture is heated to boiling, cerebrin may also be separated from the 
resulting eoagulum in the maxmer just described (W. Muller).—* 
v. Bibra mixes the extract of brain prepared with boiling alcohol, and 
the fat which separates from it on cooling', with potash-ley, and boils 
for several hours; the solution then becomes darker-coloured and 
clear, and after standing in the cold for 24 hours, deposits nearly all 
the cerebrin. This substance may also be obtained by successive 
and repeated treatment with hydrochloric acid and potash-ley, and 
finally purified with hydrochloric acid. 

Fremy treats comminuted brain repeatedly with boiling alcohol, 
and leaves it for some days in contact with the alcohol, which coagu¬ 
lates the albumin, dehydrates the brain, and thereby renders it 
accessible to the subsequent treatment with ether. It is then pressed, 
quickly triturated in a mortar, and ti'eated successively with cold and 
with warm ether. The ether is evaporated, and the extract rodis¬ 
solved in a large quantity of ether, whereupon cerebrin is deposited in 
the form of a white powder. It still, however, retains lime and soda- 
salts, together with oleophosphoric acid and albumin, to remove which 
the precipitate is redissolved in boiling absolute alcohol containing 
sulphuric acid. The mixture of oleophosphoric acid nnd eerohriti, 
which separates as the liquid cools, is freed from oleophosphoric* acid 
by washing with cold ether, and recrystalliHcd from boiling ether. 
The alcohol which has been boiled with the brain likewise deposits 
cerebrin on cooling, while fats remain in solution (Fremy). 

Couerbe comminutes brain, after it has been washed and freed from 
membranes, and exhausts it by four successive treatments with cold 
ether, which first displaces the water from the brain, and then takes 
up the fats and cholesterin. The residue is repeatedly exhausted 
with boiling alcohol of 40°, as long as the solutions yield deposits on 
cooling. The deposits are collected and washed with cold ether, which 
takes up cholesterin and leaves cerebrin undissolved. The alcoholic 
extracts, when concentrated, deposit at first an additional quantify of 
cerebrin, till a semi-fluid fat makes its appearance, which dissolves in 
ethexq and separates again in the form of an oil.-—The ethereal 
extract still retains cerebrin, which, after the evaporation of the ether, 
sometimes remains undissolvcd on treating the residue with small 
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quantities of ether, and may then be separated by filtration. In either 
case, the residue redissolves completely in ether, and may then, 
according* to Coucrbe, be resolved into cejrfialote, stcaroconote , eleen- 
cephol , cerebriu, and cholestcrin. — On the three substances just mentioned, 
which, however, must, in all probability, be still regarded as mixtures, see Coucrbe 
(loc. cU.) } Frdmy (J. Pharm. 27,472), Ann. JPharm. 40, 88), also Simon (J*.j »r. Chem. 
20, 271), Berzelius (J?ogg. 41, 412). 

From the viscous matter of yolk of egg, &c. 200 grins, of the viscous 

matter are drenched with 500 grins, alcohol, of 88 p. e., and 50 grms. 
hydrochloric or sulphuric acid; the whole, after standing a few hours, 
is healed to boiling; and the oily layer which rises to the surface on 
cooling, is removed. The alcoholic solution, when left to itself, 
deposits a mixture of cerebriu and cholestcrin, which is collected, 
spread out on paper to absorb the fat, freed from obstinately adhering 
add by repeated solution in boiling alcohol, from cholesterin by 
washing with ether, and again crystallised from boiling alcohol. It 
then still retains pihosphatc of lime, which can be removed only by 
repeated solution in alcohol. If the cerebriu separates on cooling 
together with the oil, the mixture must be collected on a filter, and 
the cholesterin and oil removed by ether (Gobley). 

Properties. White, loose, very light powder, appearing under the 
microscope in the form of rounded grains (Muller). Small, white, 
apparently crystalline grains, which bake together on drying; it 
mostly takes the form of soft, waxy lamina* (Gobley). According to 
Fremy, it is gramilo-crystallme. Does not give off any water at 75° 
(Muller). Changes, on drying, to a translucent, friable wax (Couerbo). 
Infusible (Couerbo); does not melt till it begins to decompose (Fremy; 
v. Bibra); in the hydrated state it melts at a gentle heat; after 
drying, between 155° and 160° ; more easily in presence of water or 
fat (Gobley). See below. — Tasteless and scentless. Neutral. Lighter 
than water. Does not make grease-spots on paper. 


31 O . 


. 68*23 ... 

Coucrhe. 

. 66*90 ... 

Fremy. 
.... 66-7 

N . 


. 4*G8 ... 

. 3*40 ... 

.... 2*3 

33 jr. 


. 11-04 ... 

. 31-10 ... 

.... 10-6 

6 O ... 

. 48 ... 

. 1G-05 ... 

. 16-27 ... 

.... 19*5 

P . 



2*33 ... 

. .. 0*9 

ciipo*. 

. 299 ... 

. 100*00 ... 

.. 100*00 ... 

.... 100*0 


Thomson. Gobley. v. Bibra. Milller. 


34 0 . G7*04 .... 66*85 .... 67-01 .... 66*80 .... 68*45 

N .. 2*24 .... 2*20 .... 2*10 .... 2*51 .... 4*61 

38 H .. 10*85 .... 10*82 .... 10*75 .... 10*65 .... 11*27 

6 O .. 19*41 .... 19*01 .... 19-721 .... 19*52 .... 15*67 

P .. 0*46 .... 0*48 .... 0*42 .... 0*62 .... 


C 3I NHW ... 100*00 .... 100*00 .... 100 : 00 .... 100*00 .... 100*00 


G-obley analysed eerebrin dried at 120° (see below) : a from yolk of egg; b from 
carp-milt; tbe eerebrin of the other analysts was obtained from brain. — Couerbe’s 
eerebrin contained 2*14 p. c. sulphur, unless indeed lie mistook phosphate of baryta for 
sulphate. Muller first succeeded in separating the phosphorus, which had previously 
been regarded as an essential constituent of the brain, although Gobley had already 
found that cerebriu containing phosphorus loft, when burnt, phosphate of lime not 
vol. xvr. 2 i 
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exhibiting any acid reaction. — TIio fable Unit eorobrin from ilio brains of idiots con- 
tains very little phosphorus, while that of sane or of deranged individuals contains a 
larger quantity, is of Couerbc’s invention. See l/assnigno (J. Chun, mid. 33, 3-Id). 


Decompositions, 1. Muller’s cerebrin decomposes, when heated 
to 80°, assuming a yellow-brown colour; Gobley’s requires a beat of 
160° to turn it brown and decompose it; Vauquelin’s molts at 175° 
to a brown viscid liquid, which solidifies in the form of a resin — 
2. When heated o;i platinum-foil, it turns brown, gives off the odour of 
burnt horn; then melts and burns with a reel dame, leaving a perfectly 
combustible cinder (Muller).—3. It is not altered by cold conceal rated 
•nitric acid, but when heated therewith, it swells up, eliminating red 
vapours, froths strongly, and deliquesces, at commencing ebullition, to a 
yellow transparent oil, which for a while undergoes no further altera¬ 
tion. This oil solidifies on cooling to a yellowish while fat; after being’ 
purified by washing with water, and dissolved in boiling alcohol, it is 
deposited in the course of 24 hours in white grains, which, when ex¬ 
amined by the microscope, are seen to consist of drops of fat, without 
a trace of crystallisation. It contains 75*52 p. c. carbon, and 
12-92 hydrogen; has a slight acid reaction, melts on platinum/oil,‘burns 
with a fatty odour, and dissolves in cold alcohol and ether (Miillcr). — 
4. With cold oil of vitriol , ccrebrin forms a dark purple-red solution, 
which is decolorised by water, with precipitation of yollow tenacious 
flocks (Muller). The solution turns black on standing. An excess of 
warm dilute sulphuric acid forms with cerebrin a black pulp, which, 
when largely diluted with water, leaves on the Alter a tough brown 
resin (v. Bibra). — 5. Cerebrin remains unaltered in cold hydrochloric 
(and phosphoric) acid, acquires a reddish-violet colour in the boiling 
acid, but is not completely decomposed till after long boiling 
(v. Bibra), the liquid at the same time becoming brown, and depositing a 
brown resin, insoluble in acids and in alkalis (Muller). — 6. With fresh 
bile, water, and oil of vitriol, cerebrin exhibits the same red colouring 
that is produced under similar circumstances by grape-sugar (v. Bibra, 
xv, 322). 

Combinations. Cerebrin is not altered in cold water , but swells in 
boiling water like starch, and forms a thin, easily clouded solution, 
which froths like soap-water, docs not alter on cooling, and loaves 
unaltered cerebrin when evaporated (Miillcr). Gobley and Fremy do 
not regard the liquid obtained with boiling water as a peculiar solution. 
— According to Gobley, cerebrin unites with mineral acids , or retains 
them obstinately. 

Cerebrin is not saponifiable (Yauquelin, Concrbc). It does not 
form salts with bases (Gobley, v. Bibra, Muller). Tin's statement is opposed 
to that of Fremy, who regards cerebrin as an acid. Cerebrin is not dissolved 
by aqueous ammonia, potash, or soda, even with the aid of heat 
(Fremy, Miiller), but it takes up a portion of these bases (Fremy). 
From alcohol containing potash it takes up the alkali, but in quantity 
varying according to the concentration and temperature "of the 
solution, and the time during which the resulting compound is washed 
with alcohol (Gobley). From an alcoholic solution of cerebrin, potash, 
soda, and ammonia throw down precipitates insoluble in alcohol. 
The precipitate formed by potash-ley dissolves partially on further 
boiling, and the undissolved portion yields cerebrin to boiling alcohol, 
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while a small portion of yellow resin remains behind. Baryla-tratoi- 
belmvos wit It ccrclirm in the same maimer as potasli-ley, not forming a cerebrate of 
baryta (such as t remy thought ho had obtainod by boiling corebrin with water and 
excess ol baryta) (Mtillor). 

Oerobrm dissolves in boiling alcohol and ether (Muller). It requires 
a large quantity of boiling alcohol of 88 p. c. to dissolve it, and sepa¬ 
rates on cooling, for the most part, in a very bulky form, but dissolves 
easily in absolute alcohol, not in ether (Gobloy). 


Appendix to Cerebrm . 

Phosphoretted Fats. 

Vauquelin (Ann. Ohm, 81, 37, and 60) first directed attention to 
the occurrence of a phosphoretted fat in the human brain. Similar 
fats were afterwards examined by Fremy, Gobley, and others, with 
very varying results, not one of them having been obtained in a state 
of purity. 

a.. Fre.my’s Oleophosphoric acid . — When the ethereal extract of 
brain, prepared as above described (p. 480), is treated with ether to 
separate cerebrin, the ether takes up oleophosphorio acid, often com¬ 
bined with soda, and mixed with olein and cholesterin. The ethereal 
solution is evaporated ; the soda is extracted by an acid ; tlie residue 
is dissolved in boiling alcohol; and the solution is left to cool, the 
ohmphpspheric acid being* then deposited. The olein and cholesterin 
still mixed with it may be rcinovcd, though not completely, by absolute 
alcohol. — Qleophosphoric acid thus obtained is gummy, generally 
yellow, and contains from 1*1) to 2*0 p. c. phosphorus. When burnt in 
contact with the air, it leaves a carbonaceous mass containing’ phos¬ 
phoric acid. By long boiling with water or alcohol, more quickly with 
acidulated water, it gradually loses its viscosity, and is converted into 
perfectly pure olein (containing 78*87 p.c. C., 11*08 IL, and 9*15 0.), 
while the lower stratum of liquid is rendered strongly acid by the 
phosphoric acid produced. The same decomposition takes place very 
slowly at ordinary temperatures; also at the commencement of putro- 
1 act urn of the brain. Fuming nitric acid decomposes oleophosphorio 
acid into phosphoric add and a fatty acid. Alkalis in excess form a 
phosphate, an oleate, and glycerin.—The add is insoluble in water, 
but swells Tip slightlyin boiling water. With ammonia, potash, and 
soda, it immediately forms soapy compounds, with the other bases, 
insoluble salts* It is insoluble in cold absolute alcohol, easily soluble 
in boiling alcohol and in other (Fremy, J. Pharm . 27, 463 $ N, Arm . 
Chim* Phys. 2, 474; Ann, Pharm . 40, 79). The muscles of vertebrate 
animals, shaken up with cold weak alcohol, yield to that liquid a 
viscid, ambergris-coloured substance, which dissolves but imperfectly 
in water, and when treated with sulphuric acid, is resolved into sul¬ 
phate of soda and oleophosphorio acid. Oloophosphate of soda occurs 
in almost all parts of the animal body, its quantity increasing with the 
age of the animal, and differing in amount in different species of 
vertebrate animals. ^ Fishes with white light flesh (such as the 
whiting, sole, and plaice) contain but small quantities of it, whereas 
larger quantities are found in the herring, salmon, mackerel, salmon- 

2 i 2 
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trout, and oilier fishes with firmer flesh (Valenciennes & Fremy, iV, Ami . 
Chim . Ph/s. 50, 172). 

The yolk of the eggs of cartilaginous fishes contains a fat soluble 
in alcohol and ether, which forms a gum with water, and resembles 
oleophosphoric acid. Phosphoretted fats are also found both in the 
slightly developed and in the ripe eggs of cartilaginous fishes, and in 
the eggs of adders (Valenciennes & Fremy).— By pressing the 
muscles of salmon, a red oil is obtained, which, when shaken up with 
alcohol containing ammonia, loses its colour, and gives up to the liquid 
a red colouring matter, which is precipitated as a tenacious mass by 
acids. Whether this mass, the Acide tahnonique of Valenciennes and Fremy 
belongs to this place, there are not sufficient data to determine. 

b. Muller's Phosphoretted Brain-fat. — When the alcoholic brain 
extracts obtained in the preparation of eercLrin (p. 480) have deposited 
the cerebnn and cholesterin, and are then mixed with the mother- 
liquors obtained in the purification of the corcbrtn, and the united 
solutions arc boiled with hydrated oxide of lead, the fatty acids arc 
precipitated in the form of lead-salts. These salts arc separated by 
repeated treatment with ether, into a solution and a portion insoluble 
in ether (also in water and in alcohol), and this latter portion, when 
decomposed by hydro sulphuric acid, yields an acid oil and pearly 
scales free from phosphorus. — The ethereal solution leaves, on evapo¬ 
ration, a reddish-yellow waxy lead-salt, a portion of which is taken up 
by boiling alcohol. This portion, when recrystallisod, is white, finely 
pulverulent, and turns brown at 70°. When the portion of the lead- 
salts extracted by ether, which is insoluble in boiling alcohol, is again 
treated with ether, a small quantityof yellowish powder is left behind, 
while the greater part dissolves, with daik reel colour. On evaporating 
this (alkaline) solution, there remains a biittle, red-brown, easily 
friable lead-salt, which is not altered even by repeated solution in 
ether and evaporation, and exhibits the following relations : It varies 
in composition, containing from 28*26 to 29*7 p.c. carbon, 4*19 to 4*51 
hydrogen, 3*72 phosphorus, 42*86 to 45*17 lead, and is free from 
nitrogen. It is insoluble in water, also in alcohol, whet Iter cold or 
boiling. When decomposed under alcohol by hydrosulplmrie acid, it 
yields an acid alcoholic solution, which on standing deposits a mi- 
brown lenaccons acid mass, and forms yellow flocks with baryta- 
water. These flocks, which are friable when dry, contain phosphorus 
and 32*81 p. c. barium, and are insoluble in water, alcohol, and ether 
(Muller, Ann. Pharm. 105, 379). 

c. Gobley’s Matiere visqueuse and Lecithin. A constituent of yolk 
of egg, resembling ear-wax, described by Kodwoiss (Ann. Pham. 
59, 261), agrees in properties with the substance described byGobley. 

The eggs and milt or soft roe of the carp (and honing), the yolk 
of poultry-eggs, the brain of the domestic fowl (of man and of the 
sheep), venous blood, ox-bile, and the fat of the vineyard snail, con¬ 
tain, together with cholesterin, olein and margarin, a viscous sub¬ 
stance which is decomposed by boiling with acidulated water, yieldiug 
cerebrin, oleic acid, margaric acid and phosphoglyceric acid (ix, 492). 
Of these products, Gobley regards the cerebnn as adventitious, the 
other three as resulting from the decomposition of a non-isolable sub¬ 
stance, lecithin . — The portion of pig’s bile soluble in alcohol and not 
precipitable by other, contains, besides cholesterin and ordinary fats, a 



rilOSPHORETTED FATS. 


485 


phosphorctted fat corresponding with Gobicy’s lecithin, and re¬ 
solvable by boiling with baryta-water into phosphoglycerate of 
baryta and insoluble baryta-salts (Ad. Streaker, Ann. jPkann . 123, 
359). 

When carps’ eggs are exhausted with ether or boiling alcohol, and 
the solution is evaporated, there remains a reddish-yellow soft mass, 
which when redissolved in boiling alcohol, leaves a small quantity of 
oil, and separates again as a viscous mass on cooling. — It may also 
be obtained in the same manner, but less pure, from yolk of egg 
(xi, 493) —When the comminuted and partially dried milt of the carp 
is shaken up with ether, the ether takes the greater part of the 
viscous matter, and the rest may be obtained by repeated boiling with 
alcohol. On evaporating the alcoholic solution, transferring the viscous 
matter contained in the residue to ether by agitation therewith, and 
evaporating the ether, the viscous matter is obtained free from the 
salts taken up by the alcohol, which remain in the lower watery layer 
of liquid. The viscous matter is colourless, or has merely a faint 
yellow or orange tint, it is soft, neutral, and has for the most part the 
odour of the matciial from which it has been prepared. It is frequently 
contaminated with earthy phosphates and albumin. 

It swells up when heated , chars without melting, gives off ammo- 
niacal vapours, and leaves an aeicl carbonaceous residue containing 
phosphoric acid. — When exposed to the air, it docs not turn acid, 
and after wauls yields the same decomposition-products as that which 
has been prepared without exposure to the air. — When shaken up 
with water , it forms an emulsion which does not become sour or exhibit 
the presence of phosphoglyceric acid, even after 12 hours’ boiling', 
but on boiling it with water containing sulphuric or hydrochloric acid, 
oleic and margaric acids are formed, which rise to the surface as an 
oil, and phosphoglyceric acid which remains dissolved in the water. 
Addition of alcohol accelerates this decomposition, which, in viscous 
matter from yolk of egg, takes place at the mere heat of the watcr- 
bntli, but in that derived from other sources, not till after half an 
hour’s actual boiling. The oxygen of the air has no influence on the 
decomposition. Besides the products above mentioned, there arc 
obtained eeiebrin, and sometimes also cholesterin, olein and rnargarin, 
which however arc regarded by Gohley as accidental admixtures.— 
Aqueous alkalis and alLaline carbonates at the boiling beat pioduce the 
same decomposition as the mineral acids. W3ion the viscous matter 
of yolk of egg is shaken up with water containing potash and heated 
in the water-bath, acetic acid separates oleic and margaric acids from 
it; with the viscous matter of the brain or irom any other source, 
boiling with alcoholic potash is necessary to effect the decomposition. 
Carbonate of potash also does not decompose the viscous matter 
merely at the heat of the water-bath, but only on actual boiling. — 
Six hours’ boiling with acetic (lactic or tartaric) acid docs not produce 
any decomposition, 12 hours’ boiling only an imperfect decomposition 
of the viscous matter; but by 24 hours’ boiling, it is completely de- 
composed, with formation of phosphoric acid and glycerin (Gobley). 

From the emulsion formed by water , which froths like soap 
(Gobley), it is precipitated by common salt (Kodweiss). 

The viscous matter dissolves sparingly in cold, easily in boiling 
alcohol ; it is also soluble in ether (Gobley). See references given under 
Cerehrin (p. 479). 
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Berthelot ( Chim . organ . 2, 46 and 81) designates oleophospliorio 
acid as Acicle glyceroleophosphorique or ghjccromargarolcophosphoriqtie, and 
regards it as a monobasic acid formed from 2 at, glycerin, I at. phos¬ 
phoric acid and 4 at. oleic or margarie acid, with elimination of 12 at* 
water: 

2 C G H a 0 6 + P0 5 ,3II0 + 4C»JI Si O* « 1>0»,U0, 20WJ l 71 O y + mto. 

G-lycerin. Phosphoric Ololo acid. Oloophcmphorie 

acid. acid. 

This formula would give a plausible explanation of the decom¬ 
position-products observed by Frdmy, as well as of those observed by 

a. Formation of olein and phosphoric acid: 

PO 5 ,H0,2C“ 8 H 71 0 9 + 4H0 = P0 5 ,3H0 + 2OTI^O w . 

Oleopliosphoric acid. Dioloin. 

I . Formation of phosphoglyceric acid and oleic (or margarie acid): 

P0 5 ,HO,2C 78 H 71 0 9 + 10HO « P0 5 ,2H0 3 0 C H 7 0 5 4* 4C 30 lI 34 O 4 + C®II s 0 8 . 

Oleophosphoric add. Phosphoglyceric Oleic acid. Olyoorin. 

acid. 

Greater probability, however, appears to belong to Gobley’s view 
which supposes that the olein yielded by the decomposition of Fremy’s 
oleophosphoric acid was contained in it beforehand (Kr.). 

d. Fat of Blood . — Human blood contains, according to Lecauu, a 
solid imsaponihable, and a liquid saponifiable fat. According to Bonded 
it contains cholesterin, serolin, brain-fat (cerebriu?), and a soapy com¬ 
pound. The fat of venous blood is similar in comparison to that of 
yolk of egg, bile, &c. (p. 484), consisting of olein, margarin, cholesterin, 
cerebrin and lecithin (p. 484), which substances are extracted by other 
from the recently discharged blood. Fatty acids are not present in 
fresh blood, either in the tree state or as salts, but are produced from 
the lecithin when putrefaction commences. Bo inlet’s serolin is a mix¬ 
ture of olein, margarin, cholesterin, and adhering albumin (Goblcy). 
See Verticil & Marcel, below. 

When freshly discharged blood is mixed with a very large excess 
of alcohol, the precipitated docks further exhausted with boiling 
alcohol, the solutions evaporated, and the residue taken up with ether, 
the resulting ethereal solution leaves on evaporation a red-brown 
mixture of solid and liquid fat, which latter dissolves alone on treating 
the mixture with alcohol. — The solid fat, after recry stallisation from 
boiling alcohol, forms white, pearly, inodorous, tasteless, neutral 
scales, which are unsaponifiable, melt at 150°, and at a higher 
temperature give off ammoniacal products and leaves a residue con¬ 
taining phosphoric acid. It is insoluble in cold, easily soluble in boil¬ 
ing alcohol, and separates from the hot concentrated solution, as 
an oil, from, the dilute solution in crystals. It is easily soluble in 
ether. — The oil obtained by evaporating the alcoholic solution is 
yellowish-brown, of the consistence of turpentine, has a sharp taste, 
faint odour, and when heated, gives off ammoniacal vapours, and leaves 
a residue containing phosphoric acid. It is saponifiable and dissolves 
in alcohol and in ether (Lecami, Am. JPharm. 48, 308). 

When dried blood-serum, previously freed by hot water from the 
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greater part of the salts contained in it, is treated with boiling alcohol, 
•the alcoholic solutions on cooling' deposit Boudot’s serolin, and on further 
evaporation, there remains a yellowish-brown residue which dissolves 
in alcohol, leaving a quantity of brain-fat. The alcoholic solution 
deposits choicetcrin, and when further evaporated, leaves a glutinous 
residue still containing brain-fat. On extracting this substance, dis¬ 
solving the residue in ether, which leaves salts undissolved, and eva¬ 
porating the ethereal solution, there remains a soft translucent soap, 
which dissolves in alcohol, ether, and water—the aqueous solution 
being frothy and alkaline—and when mixed with acids, yields oleic 
acid, margaric acid, and brain-fat (Boudet). This soap agrees there¬ 
fore with Goblcy’s viscous matter. — Serolin forms microscopic threads 
and spherules, melting at 36°, not altered by potash-ley, hydrochloric 
acid, or acetic acid. When subjected to dry distillation, it gives off 
alkaline vapours, partly distils over without apparent alteration, and 
leaves a small quantity of charcoal. It is insoluble in cold water, 
lloats as an oil upon hot water, is nearly insoluble in hot alcohol of 3G°, 
but dissolves easily in ether (Boudet, Amu Ghim. Ph/s. 52, 337). 

When fresh ox-blood, freed from fibrin by whipping, is mixed with 
half its weight of water, heated in the water-bath till the albumin 
coagulates, strained through linen, then mixed with pulverised 
gypsum, and evaporated over the water-bath to ono-fouitb, fatty acids 
[stearic, nnngaiic, and oleic (Maicel, Arch. PJu nut. 18, 151; Lieb, 
Popp’s Jahresber. 1851, 587)] separate out, togelhei with other sub¬ 
stances. The filtrate, fiom which ether takes up cholcsterin and 
serolin (Marcet), deposits chloride of sodium on further concentration, 
and if boiled with alcohol, after the removal of this salt, yields serolin 
to the alcohol; and on concentrating and cooling- the alcoholic solu¬ 
tion, and then adding a little water, the serolin is deposited in white 
pearly crystals insoluble in water (Yerdeil & Marcet, M. J. Pharm. 20, 
89 ; abstr. Lieb. Popp’s Jahresber. 1841, 58G). 

If blood, as it issues from the vein, be received in ether, the liquid 
shaken, the ethereal layer which rises to the surface on standing, 
replaced by fresh ether, and this treatment repeated a great number 
of times, the separation of an ethereal layer ceases at last. The 
liquid is thou filtered; the fibxin remaining on the filter, as well as 
the dark red liquid which runs through, is treated with ether ; the 
several ethereal extracts are united, and the ether is distilled off. There 
then remains a yellowish fat, whence boiling alcohol extracts lecithin, 
corobrin, and cholesteric, leaving olein and margarin free from phos¬ 
phorus undissolved ((jobley, N. J. Pharm. 21, 241). 

e. Phosphor e tied oil of Peas. — This oil is obt ained from the sweet pea 
with black embryo, by exhausting with ether, evaporating the solu¬ 
tion, rodissolvxng in ether, evaporating, and drying' at 80°. — It is 
brown-red, golden-yellow in thin layers, still viscid at 80°, nearly 
inodorous in the cold, but smells sweetish at 80°* Contains, on the 
average, 66*87 p.c.0., 9-53 II., 22-35 0., and 1*25 phosphorus, no 
nitrogen or sulphur. Knop regards it as a solution of an organic phos- 
phoretted compound in fat. — Easily turns rancid. Takes fire when 
heated on platinum-foil, leaving a difficultly combustible cinder con¬ 
taining phosphoric acid. Does not give up any phosphoric acid to 
water. Difficult to saponify. — Insoluble in water and in alcohol of 
80 p. e., but dissolves in ail proportions in ether (W. Knop, Pharm . 
Gentr, 1854, 759 N 
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First Appendix to Compounds containing 34 at. Carbon, 
A. Quercetic Acid and Conjugated Compounds , 

Quercetic Acid. 

C s4 IT 13 0 10 = C 3i H 13 O 10 ,O°. 


Hlasiwetz. Ann . Pharm. 112, 96. 

Formation . Quercetin is resolved by boiling with potash-ley, into 
quercetic acid and phloroglucin: 

CWO 20 + 2HO = C l2 II 6 0° + C 34 H 12 O lG . 

Preparation. A hot very concentrated solution of 3 pts. potash- 
hydrate is boiled down in a silver basin with 1 pt. quercetin, and the 
residue is heated, till a sample dissolved in water on a watch-glass no 
longer gives a fiocculent precipitate with hydrochloric acid, and the 
residue quickly turns dark-red at the edges; it is then immediately 
diluted with water and neutralised with hydrochloric acid. Aftor being 
left to cool and stand for a while, it is filtered from the separated 
flocks, which contain quercetin and alpha-quercetin; the filtrate is 
evaporated to dryness ; the residue exhausted with alcohol; the alco¬ 
hol distilled off from the brown tincture ; and the residue diluted with 
water. On adding neutral acetate of lead to this solution, querceiale 
of lead is precipitated (phloroglucin remaining in solution), which may 
be decomposed under water by hydrosulphuric acid. After the sul¬ 
phide of lead has been filtered off and washed with boiling water, the 
solutions are evaporated in a current of hydrogen, and the crystals 
which separate after some days, are collected and decolorised by ro- 
crystallisation, with addition of animal charcoal. 

Properties . The crystals of quercetic acid are converted by pro¬ 
longed drying at 120°—130°, into anhydrous quercetic acid. The 
anhydrous compound partly sublimes in the test-tube. Its aqueous 
solution has a slight acid reaction. Taste astringent. 




Hlasiwetz. 


JBetween 120° and 130°. 

mean. 

34 C 

. 204 . 69-30 


12 II 

. 12 . 3-48 .. 

. 3-73 

16 O 

. 128 . 37*22 

. 36*83 


cpot-o 16 .. 3i& .loo-oo . 100*00 


Zwenger & Dronkc suggest the formula C 12 II 14 0 2 °, which requires 50*15 p. c, O. 
and 3*28 H., basing it upon their formula for quercetin (p. 400). — Perhaps homo¬ 
logous with ellagic acid (p. 183). Related to ce&culetm (p. 23) in the same manner as 
acetic to acrylic acid (Hlasiwetz). 

Decompositions . 1. The aqueous solution turns yellow on exposure 

to the air. — 2. A very dilute alkaline solution exposed to the air, ac¬ 
quires first a yellow, then a splendid carmine-red colour. 1 millignn. 
quercetic acid imparts a distinct and beautiful rosc-red tint to 10 hires 
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of water. — 3. Qucrcetic acid heated with oil of vitriol dissolves with 
red-brown colour, and is precipitated by water in red flocks which form 
purple solutions with ammonia and with potash-ley (Hlasiwetz).— 
4, When boiled with chloride of acetyl in an open vessel, it is scarcely 
altered, but when heated therewith to 100° in a sealed tube, it is 
quickly converted into biaccto-qucrcctic acid. At the same timo a second 
product is formed, which colours ferric hydrochlorate deep green, romains in solution 
after the biacolo-quercetic acid has crystallised out, is precipitated by water iu white 
flocks containing 59-08 p. c. C., 3*91 II., and is perhaps aceto-quercetic acid 
CFIPO 18 j C dPO 2 ? (Pfaundlor). 

Combinations . With Water. — A. Crystallised Quercetic acid. Slender, 
silky needles, which effloresce in a warm atmosphere, give off, on the 
average, 15*49 p. c. water between 120° and 130°, and therefore con¬ 
sist of C 34 1~PO 10 + 7 aq. (calc. = 15*47 p. c. water). 

B. Aqueous Quercetic acid . — Quercetic acid dissolves sparingly in 
cold, easily in boiling water, and quickly crystallises therefrom. 

Quercetic acid is coloured black-blue by sesquichloridc of iron, or, in 
very dilute solution, a splendid bright blue (Iilasiwetz). When dis¬ 
solved in water simultaneously witli urea , it forms a compound, and 
with excess of urea, gradually a product of decomposition (Pfaundler). 

Quercetic acid is soluble in alcohol and in ether . 


Conjugated Compounds of Quercetic Acid, 
a . With Acetyl. 

Biaceto-quercetic Acid. 

C 42 II 16 0 20 = C £4 II 10 0 16 ,2C 4 II 3 0 2 . 

L. Pfaundler. Wien . A lead. Her. 43, 485; Ann. Pharm. 119, 213; 
Zntschr. Chem. Pharm. 4, 521 ; Rep. Chim.pure 3, 452. 

Boo page 488. 

Quercetic acid is heated with chloride of acetyl in a scaled tube 
Immersed in a water-bath; the excess of chloride of acetyl is expelled 
after the tuition is over; and the glutinous varnish which remains is 
drenched with water, whereupon it yields resinous flocks, which may 
bo puriiicd by washing with water and recrystallisation from alcohol. 



Small needles. 


Pfairadler. 

42 0 . 

. 252 . 

, 58 87 .. 

..... 58*86 

16 II. 

. 16 . 

.. 3'73 .. 

. 4 01 

20 O ... 

... 360 . 

37'40 .. 

. 37-13 

C w II 10 O 16 ,2O 4 H 3 O 3 .... 

.. 428 . 

.. 100-00 . 

. 100*00 


Biaceto-quercetic acid is decomposed by heat, with formation of 
acetic acid. It dissolves in oil of vitriol with yellow colour; in alkalis 
also with yellow colour, changing to red on exposure to the air.— 
It reduces alkaline solutions of copper and silver-salts. — Scarcely colours 
an alcoholic solution of ferric chloride . 

Insoluble in water, whether cold or boiling, easily soluble in alcohol. 
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h Willi Phloroglucin (xv, C5). 

1. Quercetin. 

C 46 II lfi 0 20 = C 34 II 10 O u ,C 12 II G O 6 ? 

Eigaub. Ann. Pharm . 90, 283. 

Hlasiwetz. Ann. Pharm. 112, 96. 

Zwenger & Dronke. Ann. Pharm. Buppl. 1, 261. — Ann. Pharm . 

123, 153. 

Discovered by Tfcigatid in 1854. — Called Meleiin by Stem. 

Occurrence . Quercetin exists ready formed in -Persian berries (p. 72). 
These berries drenched with ether yield a gold-yellow solution, from 
which, by evaporating the ether, precipitating with water, redissolving 
in alcohol, and evaporating* slowly with addition of water, a yellow, 
finely divided deposit is obtained, consisting* of microscopic, transpa¬ 
rent, silky, crystalline needles. These contain 58*87 p. c. 0., 4*66 LL, 
— after drying at about 100°, 60*24 0., 4*18 II., and therefore consist 
of quercetin, with which they likewise agree in their reaction with 
neutral acetate of lead and nitrate of silver (Bolley, Ann. Pharm. 
115, 54). 

It exists in conjugated combination with sugar, in quercitriu, rutin, 
and robinin. 

The following substances yield quercetin by their decomposition ; 
but it is doubtful whether they are identical with the glucosidcs 
mentioned:— 

a. A yellow colouring matter from ripe horse-chestnuts, likewise 
found in the full-grown, but not in the undeveloped leaves, not in the 
bark, and in extremely small quantity only in the yellow leaves. Prom 
the flowers of the horse-chestnut, Eochleder obtained quercitriu ami 
quercetin; from the leaves, quenescitrin (p. 500). Eochleder ( Wien. 
Abaci. Ber. 33, 565.— J. pr. Chem. 87, 35.— Am. Pharm. 112, 112. 

b. Hops contain a yellow dye which behaves to reagents like 
quercitriu, and like that compound is also resolvable into quoroolm ami 
sugar (E. Wagner, Dionyl 154, 65; Chem. Centr. 1859, 892). 

c. The berries of the Sea Buckthorn or Sallowthorn (Hippophm 
rhamnoides) after being pressed, boiled with water, and again dried, 
yield to boiling alcohol a colouring matter, which is precipitated from 
this solution by basic acetate of lead, remains mixed with the sulphide 
of lead when the washed precipitate is decomposed under water by 
hydrosulphuric acid, and may be extracted therefrom by hot alcohol. 
On evaporating the alcoholic solution, and freeing the residue from 
traces of fat by ether, quercetin remains, and may be purified by solu¬ 
tion in alcohol and crystallisation, or by precipitation with water. 
After drying between 100° and 110°, it contains, on the average, 60*73 
p. c. carbon, and 3*60 hydrogen, forms in alcoholic solution a neatly 
orange-coloured precipitate with neutral acetate of lead, and exhibits 
the other reactions of quercetin (Bolley, DingL 162, 143; Popp's 
Jahresber. 1861, 708). 

d. A loose brown-yellow powder imported from North America, 
under the name of Flavin (perhaps prepared from quercitron-bark by 
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boiling with carbonate of soda, supersaturating and boiling for some 
time with sulphuric acid), yields to ether, quercetin (containing 58*70 
p. c. 0., 4*08 .II), but likewise contains foreign substances and pro¬ 
ducts of decomposition, which impede its preparation, in the pure state. 
(Bolley k Brunner, Schweiz, polyt. Zeitschr . 2, 51 and 92). Flavin 
imported in 1853 contained qnercitrin, which could be obtained from it 
by boiling with very dilute sulphuric acid, and recrystallising the flocks 
which separated on cooling. It contained at 100°, 53*46 p. c. 0., 
4*96 II., and 41*58 O. (Konig, J. pr. Chem. 71, 98). 

e . The green leaves of plants contain cither quercitrin or quercetin ; 
also the flowers (Filliol, JS T . J. PTiarni. 41, 151; Pharm. Viertelj . 12, 
232). — The flowers of Comm mctsculu , and the skin of Agaricus ochre - 
aceus contain quercetin, robinin or rutin ; the latter appears also to be 
contained in the flowers of Leucojum vernum , and Acer Pseucloplatanus 
(Stein). 

Bhamnctin (p. 75) and thujetin (p. 244) are regarded^ by Hlasiwetz 
as possibly identical with quercetin, which however is doubted by 
Bolley in the case of rhamnetin. 

Formation and Preparation. Quercetin is produced by boiling* quer¬ 
citrin (Itigaud), rutin (Rochleder k IHasiwctz) and robinin (Zwenger 
k Dronke) with aqueous mineral acids,—in all cases together with 
sugar or a similar body, and separates, partly during the boiling and 
on cooling, partly only after the liquid has been left at rest for some 
time. — 1L is likewise obtained in the preparation of quercitrin by the 
method presently to be described (p. 496). 

Crystallised quercetin may be freed from its water, amounting to 
between 6*9 and 10*4 p. c. by drying between 100° and 120° (Zwenger 
k Dronke) during which, so far as appears from the descriptions, it suffers no 
external alteration, beyond sometimes acquiring a greenish colour. 

Properties. Small, very slender, bright-yellow ^ needles, which do 
not polarise light (according to Stein they polarise strongly), or a 
lemon-yellow powder (Rigaud. Zwenger <5c Dronke). Melts above 
251° to a yellow liquid, without decomposition when quickly heated 
(hoc below), and then solidifies in the crystalline form on cooling 
(Zwenger k Dronke). At a higher temperature, it sublimes, partly 
uudeoomposed, in yellow needles (ILlasiwetz. Zwenger k Dronke). 
Tasteless (Rigaud, Stein): in aqueous solution it has a slightly saline, 
somewhat astringent taste (Zwenger k Dronke), strongly hitter like 
Unit of quinine (Stein). Inodorous, permanent in the air, neutral. 

Calculations. 

According to Wurtz and Zwongor & Dronke, 


26 O. 

.... 15(> . 

59-54 

10 H. 

.... 10 ........ 

3-81 

12 0. 

.... 9G . 

36-65 

c Jfl ir°o 12 . 

... 262 . 

100-00 

According Lo Illasiwotz. 
a. 


92 O. 

... 552 . 

G04G 

33 II .. 

.... 33 . 

8*61 

41 O. 

... 328 ... 

35-93 

2C 4B E w O !0 ,IIO . 

.... 913 ........ 

100*00 
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According to Hlasiwetz. 





b. 



c. 


46 C 



276 .... 

69-87 

46 C . 


58-72 

17 H 



17 .... 

3-66 

18 II . 

. 18 .... 

3*83 

21 O 



168 

36-47 

22 O . 

. 170 .... 

37-45 

c 4(i H 1(5 o 20 ,no.... 

261 .... 

100-00 

C 1G II l6 O 20 ,2IIO.. 470 .... 

100*00 




Analyses in mean numbers. 





' 

Rigaud, 

Hlasiwetz. 

Selhitzonb. 







& Paraf. 





at 220°. at 200' 

at 150' 

> 


c 


59-23 


59-73 . 60-31 

. 59*61 



H 


4*11 


3-73 . 3-62 

. 3*11 



O 


36*66 


30-54 . 36-07 

. 36*98 





100*00 

.. 100*00 . 100*00 

. 100*00 





Zwenger & Dronko. 

Stein. 




a. 


b. 

c. 





at 100 c 

at 120°. 

at 120°. 

at 100° to 

105°. 

c. 


59*20 


59*89 

.. 59*64 . 

59*06 to 

60*39 

H. 


4*48 


3*62 

. 3-72 . 

3-76 . 

4-23 

O...... 


30*32 


36*49 

. 36*6 Jj . 

37-18 . 

35*38 



100*00 

. 100*00 

. 100*00 .. 

100*00 . 

100*00 


a prepared from robinin, b from quercitrin, cfrom rutin (Zwenger & Dronko) j the 
samples of quercetin analysed by Rigaud and by Hlasiwetz wore also prepared from 
quercitrin; those analysed by Stein, from rutm. — Quercetin wincli lias been dried 
lor some time at 120°, is, according to Zwcngcr & Dronko, already somew hat altered, 
and lias acquired a greenish tinge ; according to Illasrwoiz, how ever, the water of 
crystalhsation is not completely expelled at (100° or) 120°, perhaps not even belwet n 
200° and 220°: hence, in the formulae a and b } corresponding to quercetin dried at 
these temperatures, Hlasiwetz supposes water of crystallisation io bo still present. 
Quercetin heated with alcoholic hydrochloric acid, separated when the alcohol was 
distilled off, in deep orange-yellow crystals, containing, after drying in (ho air, 
58*3 p. c. carbon and 3*7 hydrogen. For theso crystals HlasiweU assumes the 
formula c. 

Besides the above, the formula! C 21 H q O n (Rigaud) and C 2 °1F0 9 (Stein) have been 
proposed for quercetin. The formula proposed by Wurtz (2V. Ann* Chim. Pfn/x. 
42, 244) and adopted by Zwcngcr & J)ronkc, agrees well with the quantities oi* 
quercetin and sugar obtained from robinin, rutm, and (by Rigaud) from quereitrm, 
but does not explain so well as that of Hlasiwetz the formation of quoreel ie acid from 
quercetin. Moreover, no attempt has yet boon made to deduce from thin formula 
the composition of alpha-quercetin or of llio ditlerewt quoreitrins of Rigaud, 
Hlasiwetz and Rochleder. 

Decompositions. 1. When quercetin is slowly heated above 200° it 
changes colour, and is converted, between 230° and 250°, into an 
interlaced muss, consisting of large shining needles of sublimed 
quercetin mixed with a dirty-coloured powder; a huge portion is at 
the same time decomposed, with separation of charcoal (Jllasiwot^ 
Zwenger & Dronke). According to Stem, it gives oif at 200°, water containing 
formic acid, and then dissolves with brown colour m boiling absolute alcohol, leaving, 
however, a brown residue.— 2. Warm coiiccntiated hydrochloric acid colours 
quercetin orange-to brown-yellow (Rigaud). From solution in alco¬ 
holic hydrochloric acid, quercetin separates, on concentration, in deep 
orange-yellow crystals, which retain their colour when recrystallised 
from alcohol, and from whose solution water throws down straw- 
yellow quercetin. (See tbe analysis above given of the dark-coloured crystals), 
No phloroglucin is produced even by boiling quercetin for a day with 
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moderately concentrated hydrochloric acid, and when a solution of 
quercetin in acetic acid, saturated with hydrochloric acid gas, is heated 
to 120°, only a trace of it is decomposed, the rest merely acquiring a 
darker colour (ITlasiwetz). Quercetin is but little altered by twelve hours’ 
boiling with moderately dilute sulphuric acid; but ou heating it for twelve hours 
with alcohol and hydrochloric acid, a brown mixture of imdecomposcd quercetin 
and amorphous granules is obtained (tho latter consisting of Stein’s Mellulmin ), 
containing from 62*43 to 63*17 p. c. cai-bon, and 5*07 to 5*18 hydrogen. Formic 
acid and a small quantity of cai'bonic acid arc produced at tho same time (Stein). 
— 8. Cold nitric acid attacks quercetin easily, colouring it first greenish, 
then brown-red, and dissolving it with reddish colour ; on heating the 
liquid, nitrons acid is violently evolved and oxalic acid formed, together 
with a small quantity of picric acid (Zwengcr & Dronke). — 4. Quer¬ 
cetin very easily reduces nitrate of silver at ordinary temperatures ; in 
warm moderately dilute solutions, it generally produces a transient 
blood-rod colour (Bolley, Zwonger & Dronke). It reduces cupric oxide 
in alkaline solution (Stein), and terchlorule of gold quickly at the boiling 
heat (Zwengcr & Dronke). —5. When heated, or left for some time in 
contact with aqueous ammonia, it forms quercetamide (Schiitzenberger 
k Paraf). — 6. By boiling with very strong potash-icy, it is converted 
into qucrcctic acid (p. 488) and phloroglucin (xv. G3): 

C tG IT 16 0 20 + 2IIO = C 3I IP-0 1C + C 12 H G O a (Illasiwctz). 

Formation of qucrcctic acid, according to Zwengcr & Dronke: 

3C:rq£io 0 u + 2 JTO - 3OTI G 0« + OTPW 

A Ipha-quercetin (p. 401) may also bo formed at the same time. Baryta-water 
does not effect tho decomposition. On heating quercetin with potash-ley, in a sealed 
t ubo, to 160°, no further decomposition takos place (Hlasiwetz). — 6. Quercetin 
dissolved in water or in alcohol, forms, when treated with sodium- 
amalgam , a product of a fine red colour, changed to green by alkalis 
and neutral acetate of lead, and rod again by acids ; it contains 55*21 
p* c. carbon, 5*87 hydrogen, and 38*92 oxygen: Stein’s Paracarthamin 
(Stein). The alkaline solution of quercetin, treated with sodium- 
amalgam, easily and quickly yields the whole of the phloroglucin con¬ 
tained in it, together with a second colourless product different from 
quercotic acid (iLlasiwctz, Ann. Pharm. 124, 358; Chem. Centr. 18G3, 
272).— 8. With ferric hydrochloral e it assumes a dark-green colour 
(Higaud), even in very dilute soluiions, and becomes dark-red when 
boated (Zwonger & Dronke). When an alcoholic solution of quercetin 
is mixed with an alcoholic solution of ferric chloride and evaporated, 
there remains a blaek-grecn, non-crystalline mass, from which water 
dissolves traces, acquiring a green colour, which disappears on boiling. 
Alcohol and other dissolve the mass completely, forming solutions 
having the colour of chlorophyll. Oil of vitriol dissolves it with green 
colour changing to yellow, and water added to the solution throws 
down yellow flocks. Hot glacial acetic acid dissolves only traces of 
the green mass ; the solution in hydrochloric acid is green at first, but 
afterwards becomes yellow (Pfaundlcr, Ann. Pharm. 115, 44). 

Combinations . With Water , A. Crystallised Quercetin . See above. 

B. Aqueous solution. —Quercetin is nearly insoluble in cold water, 
and but slightly soluble in boiling water, with yellowish colotu*. 

With Hydrochloric acid . See pago 492. 
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Quercetin dissolves easily in alkaline liquids, forming golden- 
yellow solutions, from which it is precipitated by acids in HooIch. ^ i no 
ammoniacal solution deepens in colour when exposed to the an* (I ligand, 
Zwcnger & Dronko). 

Alcoholic quercetin precipitates mitral acetate of lead briek-ml 
(Bolley); the precipitate decomposes when washed with alcohol 
(Zwenger & Dronko). 

ProtocJiloride of iron scarcely affects the aqueous solution, but 
colours the alcoholic solution dark-red (Zwcnger and Dronko). — 
With sesquichloride of iron, see aboyo. 

Quercetin dissolves in warm acetic acid , and is precipitated almost 
entirely on cooling (Rigaud). — It dissolves readily in alcohol , oven 
when very dilute, much less freely in ether (Rigaiul. Zwcnger & 
Dronke). It dissolves in 18*2 parts of boiling, and in 229*2 parts of 
cold absolute alcohol (Stein). Quercetin dyes linen a pure and bright 
yellow (Rigaudj. 


2. Alphaquercetin. 

c 38 ir~°o 2i == o 34 n io o u ,2c i 2 ipo e ? 

Hlasiwetz. Ann. Pharm . 312, 102. 

"When quercetin is decomposed by caustic pot ash for tlie ])reparat ion 
of quercetic acid, tlic fused mass dissolved in water, and the solution 
neutralised with hydrochloric acid, green-yellow flocks separate out, 
which, after washing, dissolve in a large quantity of boiling water, 
leaving quercetin undissolved. The filtrate, on standing and concen¬ 
trating, deposits alphaquercetin in light, shining, greenish-yellow 
scales. 


at 100°. 
58 0 . 

. 348 .. 

. 62-H .... 

llladwotz. 

mean. 

. 62*32 

20 H. 

.. 20 . 

. 3*57 .... 

. 4*17 

24 0 . 

..392 ... 

. 34*29 .... 

. 3JVG1 

(H£P0 24 . 

.. 560 . 

. 100*00 .... 

. 100-00 


Perhaps identical with lutoolin (xy, 28) (Hlasiwotz), 

Alphaquercetin is decomposed by caustic potash in the same manner 
as ordinary quercetin, but more slowly. Tho decomposition may probably 
be expressed thus: 

C 58 IP0 21 + 4IIO - C 34 H 12 0 lfi + 2C 12 IFO<\ 

When exposed to the air in alkaline solution, it assumes a fine green 
colour, not brown like ordinary quercetin. — It reduces aqueous direr- 

Alphaquercetin is scarcely soluble in cold, but completely soluble 
in boiling water. — Its alcoholic solution colours sesqmchlocale of iron 
dirty daik-green. — It is thrown down from its solutions by charcoal. 
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Quercetamide. 

Schutzenberger & Parae. Mulhous. Soc. Bull. 1861, 507 ; Zeitschr. 

Chcm. Pharm . 5, 41. 

Formation and Preparation. When quercetin is dissolved in aqueous 
ammonia and allowed to stand for some months in a closed vessel, it 
is partially converted into quercetamide. The same conversion takes 
place more quickly and completely when the solution is heated to 145° 
or 150°, for 12 hours, in a sealed tube, the solution becoming brown, 
and depositing a largo quantity of quei'cetamide. The contents of the 
lube are poured into a vessel filled with carbonic acid, and the excess 
of ammonia is expelled by healing the liquid and passing through it a 
stream of carbonic acid ; the residue is dissolved in hydrochloric acid, 
filtered from an undissolvcd decomposition-product of quercetamide, 
and neutralised with ammonia. The brown precipitate thus formed is 
washed ,with boiling water by decantation, with the least possible 
exposure to the air, and afterwards dried in a vacuum. It is not 
possible to prevent altogether the admixture of a substance produced 
by the action of the air. 

Properties. Amorphous, daik-brown mass. Contains, at 130°, 
52*05 ]>. c. 0, 4*36 It; or 51*61 p. c. C, 4*70 IT, and 9*71] N. Accord¬ 
ing to Schiilzonbergor & Paraf, it is produced by the combination of 
quercetin and ammonia, without elimination of water, and is therefore 
either C 2 m s ;Ou 2NI-P or Gm i0 O x * 2NH 8 or C^ir^O^WH 3 , according to the 
formula assigned to quercetin. The proportion of hydrogen found by analysis 
is Jess than is required by either of these fomiulre, probably on account of some 
change having occurred m the quorcefauu.de. 

Decompositions. Quercetamide melts when heated on platinum-foil, 
and leaves a large quantity of charcoal when burnt. — It blackens very 
quickly on exposure to the air, especially in ammoniacal solution, and 
is converted pu a few hours into a substance which is insoluble in 
hydrochloric acid, alkalis, or alcohol, and contains 47*69 p. c. O, 
2*91 IJ, 10*23 N, and 39*14 0. 

Quoreetamide dissolves slightly in water. It is soluble in hydro¬ 
chloric acid, and is precipitated from the solution by ammonia; an 
excess of ammonia re-dissolves the precipitate. The solution in hydro¬ 
chloric acid is slightly changeable. — Dissolves in alcohol and ether. 


c. With Phlorogludn and Sugar (Glueosides of Quercetin). 


1. Quercitrin, 

Giieykeul. Chim . mid . 6, 157. 

Brandt. TV. Br. Arch. 21, 25. 

Bolley. Ann , Pharm. 37, 101. *— Ann , Pharm . G2, 136. 
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Big-aud. Ann. Pharm. 90, 283; abstr. PJiarm. Centr. 1854, 729; J. pr. 

Chem . 63, 94; 2V", Ann. Chim. Plnjs . 42, 244; Chem. Gaz. 1854, 

428; Lieb . Popp’s Jahresb. 1854, 615; Preliminary notices; Ann. 

Pharm. 88, 136 ; J.pr. Chem. 61, 448. 

Hxasiwetz. Wien. A lead. Per. 17, 375; Ann. Pharm. 96, 123; J. pr. 

Chem. 67, 97; Chem , Ctor. 1856, 57; Kopp*& Juhmber . 1855, 

698.— PKzcn.zl/an?. A?cr. 36,401 ; -d????. Pharm. 112, 96; J.pn 6 Vwm. 

78,257; abstr. Oftem. Cfenir. 1860, 132; AVy. Chim.purej 2, ISO; 

Lieb. Kopp's Jahresb. 1859, 524. 

Bociileder. Wien. Ahead. Per. 33, 565; J> pr. Chem* 77, 3 li; Chem . 

Centr. 1859, 166; Lieb. Kopp’s Jahresb. 1859, 522. 

Stein. Dresdener. polyt. Schdprogr. April , 1862 ; J. pr. Chem. 85, 351 ; 

Chem. Centr. 1862,359; Pep. Chim. pure, J), 108. — J'pr Chem. 88, 

280; Zeitschr. Chem. Pharm. 6,260. 

Zweng-ek & DronivE. Ann. Pharm. Sappl. 1, 266; Lieb. Popp's Jairesb. 

1861, 762. I 

Quercitric acid (Bollcy). Quereimelin (Stein). — First invest igaf ed by Bolliy. — 
Occurs in the bark oC Quernis tine tori a. Formerly regarded as identical with rutin 
(p. 500), which view was refuted by Stein and Zwenger A Drenko. lheissor’s crroifeous 
statements respecting qnercltrin were disproved by Bolloy. * 

Even setting aside rutin, robinin, qucrceseitnn, and the substances mentioned 
below, the identity of which with quercitrin is doubtful, the bodies described as 
quercitrin still exhibit certain differences, tho substance investigated by ITlasiwctz 
yielding, when decomposed by acids, 1 at. sugar to each at. quercetin (C 46 II 16 0 2() ), 
while that investigated by Rigaud yiolded 2 at. sugar. Tho querceseitrin of Boeh- 
leder, which gave 3 at. sugar to 1 at. quercetin, may bo regarded as forming the 
third member of this scries. The distinction between Rigaud’s and lflasiwet^’s 
quercitrin hereby indicated cannot, however, for the present, be earned out, inasmuch 
as it remains doubtful, in many ways, to which of the two tho other statements 
refer. IUasiwctz (epfot. comm) further obtained from quercitron-bark a body 
resembling quercetin, but yielding, by decomposition, not quercetin-sugar, but 
isoldulcite, C 12 H 14 0 12 , in large crystals like sugar-candy; this result indicates tho 
existence in quercitron bark of a qucrcctin-compound bearing the same relation to 
quercitrin as the latter boars to rutin and robinin. 

According to Stein, morindin (p. 190) may bo identical with quercitrin, and 
according to Hlasiwetz also rliamnin (p. 80) and tliujin (p. 245), which is doubted by 
Bolley. 

Preparation. From the Quercitron-bark of commerce. 1. The Bark is 
Boiled -with water, the decoction is left to cool, and the impure quor- 
citrin which separates is collected. It is thou rubbed Lo a pulp with 
alcohol of 35° B., heated over the watcr-Bath, and collected on linen and 
pressed, whereby the principal impurities are removed. Tito residue is 
dissolved in a larger quantity of boiling alcohol, tho solution is filtered 
hot, and water is added to it till it becomes turbid, so that the greater 
part of the quercitrin separates before the liquid is quite cold. It is 
collected, pressed, and purified By a repetition of the same treatment 
(Bochleder). Tile quercitrin remaining in tho bark is obtained as quoreeiiu by 
decomposing a second decoction with hydrochloric acid in the ('old, then filtering 
and heating to tho boiling point, the quercetin then separating. li is to bo filtered 
whilst hot, as afterwards only a little impure quercetin is deposited from the solution 
(Bochleder)— 2. The pulverised bark is exhausted with six parts of 
alcohol of sp. gr. 0*84 in a percolator till the liquid is of a Bright wine 
colour. The tincture is freed from tannic acid by precipitation with 
washed ox-Bladder or isinglass-solution, and filtered; and after adding 
water, the alcohol is distilled off, when a quantity of Brown resinous 
drops first separates, and afterwards quercitrin crystallises out. Tho 
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crystals arc collected before remaining too long in the mother-liquor, 
then washed with cold water, and dissolved in absolute alcohol, and 
the filtrate, after addition of water, is evaporated till it crystallises 
(Bolley, Eigaud).—3. The bark, in small pieces, is exhausted with 
boiling alcohol; the alcohol is distilled off ; and the residue, while still 
warm, is mixed with a little acetic acid, and then with neutral acetate 
of lead; the filtrate, freed from lead by liydrosulphuric acid, is evapo¬ 
rated ;^id the qucrcitrin which crystallises is purified by repeated 
eryst&pfsation from alcohol (Zwenger & Dronkc). — Stein apprehends, in 
this process, a decomposition of the quo real mi by the hoc acetic acid. 

Properties. Hydrated qucrcitrin forms microscopic, partly rectangular, 
parlly rhombic tables, having their two obtuse lateral edges truncated, 
and varying in colour from sulphur- to chrome-yellow (Bolley, Eigaud). 
The tables are thicker, harder, and of a deeper yellow than those of rutin 
(Stein). Pale lemon-yellow when powdered (Bolley). According to 
6 toin, the crystals exhibit splendid colours in polarised light,* according to Eigaud 
they do not. Neutral (Zwenger and Dronkc). Inodorous, tasteless ; in 
solution it tastes faintly bitten* (Zwenger and Dronkc); in a solution 
prepared with hot water, distinctly bitter; in alcoholic solution, more 
st r< mgly than rutin (Stein). Permanent in the air.—After < lohydration, 
it melts at 100° to a dark-yellow resin, which solidifies to an amor¬ 
phous mass on cooling (Zwenger and Dronkc). 

Air-dried qucrcitrin, C 38 IL 10 O 2O -|-6 aq., loses at 100°, on an average, 
5*74 p. c. water (3 at. = 5*80 p. c. 1LO), and when heated to 165° for 
some time, a further quantity, amounting altogether lo 11*81 p. c. 
( = G at.) of the air-dried qucrcitrin (by calc. 11*78 p. c. 110) (Zwenger 
& Dronkc). According to Illasiwotz, on the other hand, the formula 
of anhydrous qucrcitrin, containing 1 at. sugar to each at. quercetin, 
is 0 s8 IPO 34 , and of that containing 2 at. sugar C 70 I1 3 °0 40 , hydrated 
quercetin being C fi8 IPQ 84 +II0, or C 70 IF0 40 4- 2JL10. 


Calculations. 

According to Zwenger & Dronkc. 

I. IX. 



Hydrated. 



Anhydrous. 


SB O . 

. 228 

. 52*05 

38 C . 

. 228 .... 

... 56*15 

21 II . 

. 21 

.. 4-84 

18 If. 

. 18 .... 

... 4*43 

2a o . 

. 181, 

. 42 51 

20 O. 

. 20 .. . 

... 39*12 

OTJW* + 3Aq. 433 

........ 100*00 

G* iK Jl l8 0“ u . 

. 2G6 .... 

.... 100*00 



According to Ilhishvotz. 




TIT. 



IT. 



Hydrated. 



Anhydrous. 


58 0 .. 

.... 848 

. 52*8 

58 C .. 

. 348 .... 

.... 53-53 

in if . 

.. 81 

.. . 4*7 

80 JI ..... 

. 30 .... 

.... 4*61 

85 O . 


. 42*5 

34 O.. 

. 242 .... 

.... 41*86 

O^JOW* + Aq. 659 

. 100*0 

C^IPO 31 , 

. 620 .... 

.... 100*00 



According to Illasiwetz. 




y. 



YI. 



Ilydrated. 



Anhydrous. 


70 O . 


. 52*89 

70 0 . 

... 420 .... 

.... 54*12 

38 II . 


. 4-79 

36 II. 

.. 36 .... 

.... 4*64 

42 O .. 

... 256 

. 42*32 

40 O .. 

.. 320 ... 

... 41*21 

O' 0 lF’O u > + 

iiAq. 714 

.' 100-00 

G'°IPO w , 

.. 776 .... 

.... 100-00 
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Analyses In mean numbers. 



a. 


h. 

e. 


Bolley. 

Ilbmivw't/. Zwongoi* & 1)route. 


at 300°. 


at 100°, 

at 100°. 

0 ... 

. sa m 


ca-r>o . 

.. 5a»«> 

1C . 

. 4-i)S 


BOli . 

.. 4 91 

o , 

. <13*57 

•. 

42-46 . 

.. -12 70 


100*00 


100*00 . 

.. 100 00 


d. 

c. 

/• 

(!' 


Rigaud. 

HlasiwoU. Stein. 

Mwongw & T) vonlto. 


near the melting-point. 

at 105°. 

0 . .. 

. 53 5G . 

.. 6405 

. 55 75 

. 50-02 

IT .. 

.. .. 5 06 . 

. 5-15 

. 5*39 

. -4-57 

0 . 

. .. 41-38 . 

40*80 

39 00 

. .. 30- M) 


300 00 . 

.. 100 00 

. 100*00 

. 100 00 


Bolley gave for crystallised quercitrin tlio formula 0 ir, l£°O 10 , win cl 1 Rigaud 
altered to C 3f5 IX 2(, 0 21 . G-orhardt ( Trait? , 4, 331), who regarded phlorizin and 
quercitrin as homologues, adopted for Bolley’s quorcifcrin the formula 0 3rt ll w O 30 + 
2HO ; Rigaud’s contained 1 at. HO loss* Stem, on the contrary, supposes quoroitrin 
to contain equal numbers of atoms of II and 0, and adopts the formula C Ui II!°O w . 
See further undor rutin (p. 503). 

Decompositions. 1. Quercitrin subjected to dry distillation, yields 
empyreumatic products, together with yellow crystals of quercetin, 
and leaves a light, difficultly combustible charcoal (Z wenger So Dronke). 
The sublimed quercetin was formerly thought to bo unchanged quoroitrin. Crystal* 
ised quercitrin became soft on one occasion at 160° to 190°, forming bubbles at last ; on 
another occasion it became darker at 150° to 180°, softened at 190° to 195°, and melted 
at about 200°, giving olf bubbles and an odour of caramel. The fused mans was trans¬ 
formed by a little boiling water, without dissolving, mto amorphous quercetin (Stein). 
— 2. Solutions of quercitrin acquire a brown-red colour by exposure to 
the air (Bolley). — Concentrated nitric acid produces a violent evolution 
of nitric oxide and carbonic acid, and forms a clear red-brown solution, 
which contains oxalic acid (Rigaud). Besides a large quantity of 
oxalic acid (none according to Sienhousc, Ann . Phann . 98, 170), there 
is produced a trace of picric acid (Zwenger So Dronke), Dilute nitric 
acid, when wanned with quoroitrin, produces at first the same splitting 
up as other acids, and afterwards decomposition (Rigaud).— 1. Quor- 
citrin boated with oxide of manganese and sulphuric acid (Bolley), with 
chromate of potash and sulphuric acid (Rigaud), yields formic acid. — 
5. The dark-brown precipitate produced by nitrate of silver in solutions 
of quercitrin is quickly reduced to the metallic state (Bolley), Qner- 
citrin reduces nitrate of silver and terchloride of gold, quickly in the cold, 
cuprate of potash only after continued boiling or long standing (Z wenger 
So Dronke). — 6. Oil of vitriol forms with it a solution which soon 
becomes dark and black (Rigaud). 

7. Quercitrin is decomposed by boiling with dilute mineral achh 
into quercetin, which separates, and sugar (Rigaud), The same 
splitting up is effected by boiling with alum, but not by prolonged 
heating with acetic acid (Rigaud). Sec under Rut hi, iho reaction of aoeiio 
acid with rutin Emulsin docs not produce decomposition (Zwcngcr 
& Dronke), When concentrated hydrochloric acid is used, the quer¬ 
cetin, which is separated, has an orange-red ox brown-yellow colour 
(Rigaud). 
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100 parts of qnorcitrin yield, on the average, 44-35 parts of sugar 
and 01 *44 parts of quercetin (Rigaud). Stein obtained 03*9 parts of 
qnorcitrin, both it and the quercetin being diied at 110°- These 
numbers agree approximately with the equation given by Zwenger 
and Dronke: 


C38H18O20 + 4HO «* o 26 n io o 12 + c i2 n i2 o 12 . 

(by calculation 00*50 p. c. quercetin and 41*57 p. c. sugar), also with 
that of Illasiwetz; 

<F 0 II 3(5 O 40 + 4HO = OTITO 20 + 20 12 H 12 0 12 . 

(by calcxxlation 58*00 quercetin, 45*34 sugar). — On the other hand, the 
qnercitrin examined by Illasiwcitz yielded, on an average, 27*87 p. c. 
sugar, as required by the equation: 

CssxpoQSi « O^HFO 20 + C 12 E: i£ 0 12 + 2IIO. 

(by calcxxlation 27*4 p. c. sugar). 

8. When lxeated with an insufficient quantity of baryta-water, 
qnorcitrin partly dissolves to a green-brown liquid, which, on evapora¬ 
tion, loaves a brittle transparent syrup, having an odour of caramel 
(Bolley). 

Combinations . With Water, Hydrated quoYciirin (see above).—Fused quer- 
citrin takes up 'water when immersed therein. —Quercitiin dissolves Blig'htly in 
cold, and in 425 parts of boiling water (Rigaud). It dissolves in 
2485 parts of cold, 143*3 parts of boiling water (Stein). The straw- 
yellow solution is rendered colourless by acids (Zwenger & Dronke). 

Qnercitrin dissolves very easily in dilute aqueous ammonia and in 
caustic soda: the ammonlacal solution deepens in eoloxxr by exposure to 
the air, and xxltimatcly turns dark-brown (Higaud). Carbonic acid docs 
not precipitate baryta from the neutral solution of qnercitrin in baryta- 
water (Bolley). 

The neutral and basic acetates of lead added to solutions of quercitiin 
throw down the greater part of that substance ; the piecipitates dis¬ 
solve readily in acetic acid (Zwenger & Dronke). One drop of a solu¬ 
tion of neutral acetate of lead colours the solution in absolute alcohol 
deep orange (Shun). A hot alcoholic solution of neutial acetate of 
load throws down from alcoholic quercitiin, a splendid yellow precipi¬ 
tate, which contains, after repeated boiling with water and drying at 
100°, on an average, 37 p. c. oxide of lead, 33*01 p. c. 0., 3*11 XL, and 
26*85 O. (Bolley). 

Aqueous or alcoholic qnercitrin is coloured dark-green by sesqui- 
chhride of iron , even when diluted to 4000 or 5000 times its bulk 
(Rigaud). Qnercitrin is not coloixred by protoMoride of iron at first, but 
on standing in the air, or when shaken, it turns greenish (Zwenger & 
Dronke), 

Qnercitrin dissolves in warm acetic add (Rigaud). It dissolves in 
4 or 5 parts of alcohol , from which it is precipitated by water; the 
solution leaves a thick extract when evaporated, and yields crystals 
only after addition of water (Rigaud). Soluble in 3*9 parts of boiling, 
and in 23*3 parts of cold absolute alcohol (Stein). — Dissolves slightly 
in ether (Rigaud), 

2 k 2 
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2. Queraescitrin. 

Hochleder. Ann* Pliarm. 112, 112. 

The loaves of tlio horse-chestnut yield, instead of quorciirin, fine 
yellow crystalline grains of the size of poppy-seeds, which split tip by 
the action of hydrochloric acid into quercetin and 56*3 p. e. sugar* 
They contain, on an average, 52*45 p. c. 0., and 5*05 IL, corresponding 
to the formula G 8 *JL 46 0 60 (calc. = 52 45 p. c. C., 4*90 II). Their decomposi¬ 
tion with hydrochloric acid may be represented thus: 

CsqpcQso T GIIO - C ,(5 II 16 0 20 + 3C 12 II 12 0 12 : 

by calculation 75*5 p. c. sugar (Eoohloder). 


3. Rutin. 

Weiss. Pharm. Ccntr. 1842, 903. 

Boentrager. Ann, Pharm . 53, 385. 

Eocijledeu & TIlasiwetz. Wien. A lead. Bcr. 7, 817 ; Ann. Pluirm * 82, 
197; J. pr. Ohem. 56, 9G; abstr. Pharm. Ccntr. 1852, 369 ; Che in.. 
Gaz. 1852, 254; Luh. Kopy's Jahmb. 1851, 5G1. 

W. Stein. J. pr. Ghem. 58, 399; Pharm. Cenfr. 1853, 193 ; dim. Gas. 
1853, 221; Lid). Kopp's Jahresb. 1853, 535 ; Dresdencr pohjt, Sehulpro - 
gramm , A])ril, 18G2 ; J. pr. Cham. 85, 351; Chem. Ccntr . 1862, 3G9 ; 
lltp. Chim.puvQ 5,108; J. pr. Chon. 88, 280 ; Zeitschr. Chem. Pharm. 
G, 250. 

IIlisiwetz. Wien. Ahad. Per. 17, 375; Ann. Pharm. 9G, 123; J. pr. 
Chem. G7, 97; Chem. Ccntr . 185G, 57; Lid). Kopp's Jahresh . 1855, 
698. — Chem. Ccntr. 18G2, 4 L9. 

Zwen o eii & Dronke. Ann. Pharm. 123, 145; Chem Ccntr . 1862, 7G6. 

It idle acid (Borntragei*). PhytomeUn , Melin , or Vegetable yellow (Stein). For¬ 
merly held to lie identical with quorcitvm, the incorrectness of winch ^ iow whs proved 
by Stein and by Zwengcr & Dronke, 

Sources. In the common garden me (Hula gravcolens) (Weiss, Born* 
triiger). In capers, the liower-bnds of Cappuris spinom (Roehleder S& 
Itlasiwetz; Zwenger & Dronke). In the so-called Waif a, the unde¬ 
veloped flower-buds of Sophora japonica (Stein, Th. Martins, JSf. Jahrb. 
Pharm. 1, 241). See also p. 490, 

According to Stein, safflower-yellow (2(H) is luiorystn disable 
rutin ; the colouring matter of straw and of jEthaUam , Ifijipop/ur , and 
Poli/gomim Fagopyrum likewise agree in character with rutin. 
(See bolow.) 

Preparation . 1. From Garden rue. The dried and comminuted plant 
is boiled for half an hour with common vinegar, and the expressed 
liquid is set aside for several weeks, or so long as it continues to 
deposit impure rutin. The deposit is washed with cold water, healed 
to boiling with 4 parts of acetic acid and 1G parts of water, filtered, 
and left for some days to crystallise. The crystals obtained Ihus, and 
by partial evaporation of the mother-liquor, are dissolved in G parte of 
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boiling water; the solution is treated with animal charcoal; and, after 
addition of Jth of water, the alcohol is distilled off. The rutin crys¬ 
tallises from the residue after some days, the more readily the less 
strongly the solution is heated (Borntragcr, Weiss). A green resin 
with which the rutin is contaminated is diliicult to remove by crystalli¬ 
sation ; it is more easily got lid of by acidifying the alcoholic solution 
with acetic acid, and precipitating with neutral acetate of lead. The 
filtrate is freed from lead by hydrosulphuric acid, and evaporated, 
when the lutin ciystalliscs, and may be recrystallised from boiling 
water. It still contains a substance resembling cumarin, fiom which it 
may be freed, though with extreme difficulty, by repeated boiling with 
ether (Zwongor & Droukc). 

2. From preserved Gapers .—The capers are allowed to stand in water 
for a few hours, after which the water is poured off, and the capers 
arc pressed; this process is repeated twice to remove salt and vinegar. 
The decoction obtained by twice boiling the washed capers in not too 
large a quantity of water, throws down, on standing for 24 hours, a 
hirge quantify of yellowish-white flocks, which are collected, dried, 
and .dissolved in boiling alcohol, whereby a jelly-like substance is left 
undissolved. The alcoholic solution is mixed with water, and the 
alcohol is distilled off; the residue then solidities on cooling, from 
crystallisation of rutin. The crystals ate puiiJfied by pressing and 
roerystallisation from boiling water (Eochlcder & Jllasiwitz). Zwcnger 
& i)tonlvo add to Hub solution m hot water a few drops of solution of neutral 
aeeluto of lead (loo muck would precipitate a compound of rutin and lead-oxido), 
and free the filtrate from lead by means of hydrosulphuric acid. 

3. From Waif a. The coarsely bruised waif a is repeatedly boiled 
with alcohol of 80 p* c., and the greater part of the alcohol is distilled 
off, whereupon the residue thickens to a pulp of impure rutin, amounting 
to 11 p. c. of the waifa employed. It is crystallised repeatedly horn 
boiling water, and afterwards washed with cold water (Stein). 
A similar method is adopted by Th. Martius (A. Hr. Arch. 110, 231). To plUify 
the rutin, hydrated oxide of lead is added to the boiling alcoholic solu¬ 
tion, as long as it is coloured brown ; the solution is filtered, and the 
rutin is thrown down from the filtrate by an additional quantity of 
hydrated oxide of lead. The last pure yellow ] net i pit ate is decom¬ 
posed with alcoholic hydrosulphuric acid, and the filtrate is freed fiom 
sulphide of lend, and evaporated to crystallisation (Stein). 

Orystalined nitin (the propetwa of which nee l clow) is rcndoiod anhy¬ 
drous by drying at a temperature of 150° to 100° (Zwenger & 
Dronke). 

Anhydrous. Zw eager & Dronko. 


00 0 .. 300 . 02*81 . 52*66 

28 IE. 28 ,...... 4*92 . 5*02 

30 O . 240 . 42*27 ........ 43*32 


C r,0 IPW° . 568 . 100*00 . 100*00 


Butin crystallised from acetic acid tvas once found to contain 53*70 p. c, C., and 
490 II. (8 tom). Stein afterwards supposed this rutin to have contained quercetin. 

Tor rutin dried at 100° Toratrager gave the formula C 12 IW, which was formerly 
adopted also by Rochleder & Illasiwotz and by Stem. Stein now supposes rutin, as 
well as qtieredriii, to contain equal numbers of atoms of hydrogen and oxygen, but 
gives for the former tlio formula C ls H 12 O u or C 3n H 24 0 24 , for tho latter CFIF'O 13 . 
Since quercetin, C 20 II 7 O°, according to Stein, contains more than 1 at. oxygen to each 
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at. hydrogen, there must bo produced, by the splitting up of rutin (and of quevcitrin), 
besides sugar and quercetin, a third body richer in oxygen, namely, formic acid. 
Moreover, tho rolaiion subsisting belwoon quorcoiin and rutin is to bo expressed, not 
by rutin + water = quoreeUu and sugar, but by quercetin 4- water « rutin and 
formic acid. — Sec also Ludwig on tho formula 4 of rutin, quercetin, &e. ( N , Hr . Arch, 
112, 97). 

Decompositions . 1. Rutin, after dehydration at 160°, calces together 
at 190°, and then molts to a yellow viscid liquid, which, on cooling, 
solidifies to an amorphous mass, and takes up water when immersed 
in it. When more strongly heated, it is carbonised, emitting an odour 
of caramel, and yielding a distillate containing quercetin (Zwenger & 
Dronke). Rutin, melted at 180°, forms a yellow viscid liquid on 
cooling, and partly crystallises; at 220° a yellow sublimate is produced 
(Bomtrager). Over a bath of oil of vitriol, rutin becomes coloured at 100°, 
molts at 120°, giving off gas-bubbles, boils at 200°, and is decomposed 
at 290°, yielding products of distillation. The water evolved at 200° 
over the oil-bath, contains formic acid ; a solution of the melted mass 
in a little boiling water throws clown amorphous quercetin on standing 
(Stein). — 2. Nitric acid boiled with rutin produces chiefly oxalic acid 
(Zwenger & Dronke); it forms picric acid, with a trace of oxalic acid 
(Stein), Cold nitric acid colours rutin yellow, then quickly olive, and at 
last red-brown (Stein). Hot nitric acid dissolves rutin, evolving gas, and 
decomposes it with red colour (Rochleder & Hlasiwetz).—3. Rutin forms 
with oil of vitriol a brown yellow (olive-green, according to Rochleder 
& Hlasiwetz), afterwards brown-red solution, without liberation of sul¬ 
phurous acid; water throws down from the solution, after an hour, olive- 
green flocks; after twelve hours, a violet precipitate; and tho supernatant 
liquid, when evaporated and freed from sulphuric acid, yields very 
soluble crystals. The violet precipitate is free from sulphur, and dissolves in 

ammonia with yellowish colour, and in alcohol (Stem) _4. When boiled with 

dilute mineral adds , rutin is split up into sugar (Stein) and quercetin 
(Hlasiwetz). The decomposition takes place with peculiar rapidity in 
an alcoholic solution; it is also effected by formic acid, especially at a 
temperature of 110°. When rutin is dissolved in boiling acetic acid of 
CO p. c. and again crystallised, the amount of carbon in the crystals 
(dried at 120°) is increased to 51*8 or 52 p. c. *, it now reduces copper 
solutions, arid has, therefore, been partly converted into quercetin 
(Stein).— Tho decomposition is not effected by emulsin (Zwenger & 
Dronke). — From 100 parts of rutin dried at 100°, 39*24 to 43*25 parts 
(mean 41*3) of quercetin wore obtained, corresponding to tho equation; 

C50H2B O .V) + GUO « O 2n H 10 O 12 + 2Cra i *CR 

calculation 43 37 p. c. quercetin (Zwenger & Dronke). 

Hlasiwetz ( Wien. A had. Ber. 17, 400) obtained 58*03 p. c. quercetin 
and 44*5 p. c. sugar. Stein formerly obtained, in presence of alcohol, 
53*3 to G0*3 p. c. quercetin, in which case, however, the decomposition 
had proceeded too far, and the quercetin formed had been further 
altered, brown products and formic and acetic acids being produced ; 
he afterwards decomposed rutin with dilute sulphuric acid in a sealed 
tube, and obtained, as the mean of eleven experiments, 47*5 p. c. 
quercetin, which was coloured brown by ulmin, and was still impure, 
but no longer contained rutin. 

'Bid rutin-sugar may be obtained, after removing the quercetin and 
sulphuric acid from the solution by evaporating, dissolving in alcohol, 
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and precipitating with ether, as a colourless, uncry stallisable syrup. 
It docs not possess the property of rotating a lay of polarised light; 
it reduces cuprate of potash in the cold; yields, with boiling nitric 
acid, oxalic but no picric acid, and is not susceptible of fermentation 
(Zwenger & Dronke). The sugar obtained by Stein was impure and 
brown. 

5. The easily formed solution of rutin in aqueous alkalis or alkaline, 
earths , and especially in ammonia , acquires a daik-brown colour in the 
air, from absorption of oxygen (Borntniger, Rochleder Illasiwetz). 
By prolonged boiling of rutin with baryta-water, a brown solution is 
formed, which, when evaporated to dryness (the excess of baryta 
being first removed by carbonic acid), leaves a brown residue con¬ 
taining 32-4 p. c. 0., 3*24 II., and 31*96 BaO (Stein). —6. By the 
action of sodium-amalgam on an aqueous or alcoholic solution of rutin, 
paracarlhamin (p. 493) is formed (Stein). — 7. Rutin does not reduce 
cuprate of potash; a few yellow flocks, free from cuprous oxide, arc 
sometimes produced by prolonged boiling (Zwenger & Dronke).^— 
8. Rutin forms, with water and oxide of silver , a dark-red liquid, which 
leaves, on evaporation, an amorphous, brown residue containing' 
49-58 p. c. 0,, 4*51 II., and 45-91 0. (Stein). Rutin induces nitrate of 
silver and ter chloride of gold in the cold. 

Combinations . With Water. — A. With 4 at water. — Rutin dried 
at 100° contains 4 at. water (by calculation 5*90 p. c. ; by experiment 5*03 
and 5*92 p. c,), which is given off at 150° to 160° (Zwenger & Dronke). 

Stein. 





Borntniger. 


mean. 





earlier . 

later. 


at 100°. 


mean. 

a. 


50 O. 

. 300 

. 49*66 . 


.. 50*85 

. 50*06 

32 II . 

. 32 .... 

. 5*29 . 

. 5*55 . 

.. 5*55 

. 5 65 

34 O . 

. 272 .... 

.... 45 05 . 

. 44*14 . 

.. 43 60 

. 44 29 

O 80 II 2S O 30 ,4IIO .. 

. 604 ... 

.... 100*00 . 

. 100*00 . 

.. 100*00 

. 100*00 


Zwenger & Dronke. 

Roclileder mean. 

& Illasiwctz. a. t 

50 C. 5015 . 49*57 . 49*14 

32 1C . 5*70 .. 5*42 . 5 52 

34, Oil'. 44*15 . 45 01 . 45*01 

0 f,0 II 2H O 30 j4CIO 100 00 .. 100*00 . 100 00 

a was obtained from capers, l from ruo. 

B. With 5 at Water ? Crystallised Butin. - Air-dried rutin contains 
from 1*01 to 2-12 p. c, more water than A, and loses it at 100° 
(i at. - 1-47 p. o. HO) (Zwenger & Dronke). According to Stein, it loses 
6-63 p. c. water at 100°, and has then the composition given under a; 
according to Boratriiger, no water is expelled even at 180°. # 

Crystallised rutin forms pale yellow, delicate needles, having a 
somewhat silky lustre (Zwenger & Dronke). The needles aic of a 
pure pale yellow colour, very thin, soft, and do not exhibit colouis m 
polarised light (Stein). From water they are obtained white with a 
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tinge of sulphur-yellow; from alcohol pale sulphur-yellow. In¬ 
odorous. Tasteless in the dry state and in aqueous solution; hitter 
when dissolved in alcohol (Stein). Tastes slightly styptic, afterwards 
saline (Zwongor 8c Dronke). Neutral; according to earlier statements 
acid.—Rutin turns yellow in air containing ammonia (Hoehlodor & 
Hlasiwetz). Impure rutin becomes greenish on exposure to light 
(Stein). 

C. Aqueous solution . Rutin is nearly insoluble in cold, hut dissolves 
easily in boiling ivciter , with pale-yellow colour, which is destroyed by 
acids; the rutin is rapidly deposited from the solution on cooling Zwongor 
& Dronke). Crystallised rutin dissolves inlOOdl parts (109-1f Kv.) of 
cold, and 185 parts boiling water (Stein). The hot-saturated aqueous 
solution (of impure rutin?) deposits crystals only after concentration 
and standing for some days (Borntriiger). 

Rutin, digested with moderately dilute mineral acids, acquires a 
lemon-yellow colour and is again rendered paler by water (Roohlodor 8c 
lllasiwctz). On heating, it is dissolved and then decomposed.— 
Rutin absorbs Jii/drocftloric acid gas (Stein). 

Rutin dissolves easily, with red-yellow colour (golden-yellow, ac¬ 
cording to Stein) in aqeous ammonia , and is left free from ammonia on 
evaporation (Born trager). — It dissolves in caustic alkalis and their car¬ 
bonates and in baryta , strontia , and lime-water, with yellow colour, without 
forming crystallisable compounds; it is precipitated unaltered from 
the solutions by acids (Borntriiger). It expels carbonic acid from 
aqueous carboralc of soda, and hydrocyanic acid from ferricyanido of 
potassium. With alcoholic soda, a gavnet-red compound is formed 
which, on keeping, turns brown and decomposes (Stein).— Copper- 
salts and alcoholic chloride of calcium form precipitates with impure 
rutin, but not with the pure substance (Zwenger 8c Dronke). Alum 
and stannate of soda increase the solubility of rutin iu water (Stein). 

Lead-compound . — Alcoholic rutin is coloured a splendid golden- 
yellow by a drop of solution of neutral acetate of haul (Stein). 
Aqueous solutions are precipitated, only by an excess of neutral 
acetate; in alcoholic solutions, the precipitate is produced at once, and 
contains a proportion of load varying from 38-8 to 48*1 p. <\ (Zwengor 
& Dronke). The precipitate produced by an excess of neutral acetate 
of lead contains Gl*3 p. c. oxide of haul, but is orange-coloured at first 
and afterwards chromo-yellow; alcoholic rutin converts the orange- 
* coloured precipitate into the chrome-yellow, which contains 8(5*5 p. o. 
oxide of lead (Stem). — The orange-yellow precipitate (chrome-yellow, 
according to Rochleder & Illasiwetz) thrown clown from alcoholic rutin 
by alcoholic neutral acetate of lead is free from carbonic mid acetic 
acids after washing (Borntriiger). 

Rod»led or 

Bornfragor. & J Had wot z. 


50 0 . 

.... 300 ... 

.... 29-53 ... 

. 30*21) ... 

. 2H-72 

28 ir... 

.... 28 ... 

. 2 70 .. 

.... 2* JO .... 

. 3*01) 

30 0 . 

.... 210 ... 

. 23 63 ... 

.... 20-10 ... 

..... 23*57 

4 PbO . 

.... 448 ... 

. 44-09 ... 

. 47-03 ... 

. 44*62 

C50ii28 O w 4 p b Q. 

... 10X6 ... 

.... 100*00 ... 

. 100*00 .... 

. 100-00 


SesquicJiloritle of iron colours aqueous rutin dark-green, becoming 
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red-brown when boiled. Protochloride of iron colours it brown-red to 
greenish (Zwcngcr & Dronlce. Rochlcdcr & Illasiwetz). 

Rutin dissolves freely in hot acetic acid and is partially deposited 
on cooling (Rochlcdcr & Illasiwetz). — It dissolves slightly in cold 
absolute alcohol , freely in boiling alcohol of 76 p. c. and crystallises 
only on concentration and addition of water (Borntriiger. Rochlcdcr & 
Illasiwetz). It dissolves ill 359 parts of cold, and in 14-4 parts of boiling absolute 
alcohol. 

When the alcoholic solution of rutin is evaporated the residue ex¬ 
hibits a brownish colour; and on precipitating an alcoholic solution of 
rutin with water, and evaporating the filtrate, there remains a brown, 
amorphous substance, the product of some change in the rutin (Stein). 

Rutin is insoluble in boiling ether. 


4, Robinin; 

ZwuNCrER & Dronke. Ann. Pharm. Svpj)l. 1, 257; Lid). Eqpjy's Jahresb. 

1861, 771. 

Occurrence. In the blossoms of JRobinia pscudacacia. Kummell 
(Ah 7h\ Arch , 93, 295) precipitated an aqueous decoction of the wood 
of Robirna jmurfacaria, with basic acetate of load, and obtained a yellow 
colouring matter which was separated from its lead-compound by 
sulphuric acid. The liquid freed from excess of sulphuric acid by 
means of carbonate of lead, throws down resin and tannic acid when 
GQiiccntratcd, and on further evaporation, the colouring matter, 
which is soluble in water and ether, and coloured red-yellow by 
alkalis. This body, which was not further examined, was named 
by Kummell, Robiniin. 

Preparation. Fresh acacia flowers are boiled in water, and the 
decoction is again boiled six or eight times with fresh flowers; it is 
then evaporated to a syrup, which is repeatedly exhausted with boiling 
alcohol. The alcohol is distilled off, and the residue is set aside to 
crystallise. The crystals are pressed and washed with cold -alcohol, 
to remove the greater part of the mother-liquor, then dissolved in boil¬ 
ing water, and neutral acetate of lead is added to the solution, whereby 
foreign substances are precipitated, while the robinin remains dissolved. 
The lilt rate is freed from lead by hydros nlphuric avid, and evaporated, 
ami the robinin thus obtained is purified by recrystallisation from 
water. « 

Properties. (Hco cryfltullihcd robinin). Robinin loses its water of 
crystallisation at 100°, and becomes anhydrous. It melts partially at 
190°, completely at 195°, to a yellow liquid, which solidifies to an 
amorphous mass on cooling. Neutral. Tasteless in the solid form; 
slightly styptic in aqueous solution. 

Zwcngcr & Bronte. 

Dried. mean. 

50 O . 300 51-19 50-98 

30 II. 30 5-10 . 5-51 

32 O. 256 43-71 . 43-51 

0*111*0* . 586 100-00 100-00 

The correctness of tills formula is dopondent upon that of quercetin. (Sec pago 492.) 
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Decompositions . 1* By dry distillation , robinm yields a yellow dis¬ 
tillate, containing quercetin m solution. — 2. When heated above its 
melting-point, it burns with a smoky flame and a smell of burnt sugar, 
and leaves charcoal. — 3. It is decomposed by concentrated nitric acid 
(with peculiar facility by the fuming acid), with formation of oxalic 
acid and a large quantity of picric acid. — 4. When heated with dilute 
acids , it very readily splits up into quercetin and robmiu-Hugar: 

C 50 IPO 32 4* 4IIO = C* G IP0 ls + 20 l2 IPO 12 . 

100 parts of crystallised robinm yield 37*9G parts of quercetin, dried 
at 100° (by calculation 38*25 parts). 

Kobinin-sugar, separated in the same manner as quereitrin sugar, 
as described at page 348, vol. xv., does not crystallise, but is obtained 
as a sweet, brown syrup, which smells like eaiamol when heated, and 
yields with nitric acid a large quantity of picric acid, together with 
traces of oxalic acid. It reduces cuprate of potash in the cold. Does 
not undergo fermentation with beer-yeas l. 

5. Robinm reduces boiling cuprate of potadi and chloride of gold 
quickly; nitrate of silver slowly and incompletely. — G. It is not altered 
by emulsin . 

Combinations . — With Water . — Crystallised Hobinin . — Fused robinm 
takes up water when immersed in it. — Very delicate straw-yellow 
needles, having a slightly silky lustre. They lose 14/46 to 14*61 p. c. 
Water at 100° (calculation for II at. = 14*45 p. c.). 

Zvrongor & DronL’O. 

Crystallised . mean. 

50 O .1. 300 . 13-79 . 43 50 

41 H. 41 . 5*98 . G 33 

43 0.3M . ... 50*23 . 50*17 

OTPO 32 + Uaq. 685 . 100*00 . 100*00 

Robinin dissolves slightly in cold, and freely in boiling water* The 
bright yellow solution is decolorised by acids. 

Aqueous ammonia and the caustic allcalis and their carbonates quickly 
dissolve robinin with golden-yellow colour. The solution in ammonia 
turns brown on standing, but not that in the fixed alkalis. 

An aqueous solution of robinin does not precipitate metallic salts. 
It colours sesquichloride of iron dark-brown or greenish, but does not 
affect protoch Ioride of iron . 

Robinin does not precipitate aquoous neutral acetate of lead , but 
produces in an alcoholic solution, a precipitate soluble in warm water 
or alcohol. —With an excess of basic acetate of lead , it forms a yellow 
precipitate. 

Robinin dissolves slightly in cold alcohol, and more easily in boiling 
alcohol containing water* — It is insoluble in ether * 
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B. Crocetin and Crocin. 

Crocetin. 

? 0*IP0 11 . 

Rociileber & L. Mater. Wien Acad . AVr. 20, 5. 

When crocin (sco below) is heated with dilute hydrochloric or sulphu¬ 
ric acid in a stream of hydrogen or carbonic acid, crocetin is precipi¬ 
tated, whilst crocin-sugar remains in solution. The separated crocetin 
is collected, washed, and dried in a vacuum over oil of vitriol. 

Dark-red, amorphous powder. 

Calculation, according to Rochleder & Mayer. h. Mayer. 

mean. 

84 0.204 . 6476 . 61 ‘15 

23 II . 23 . 7*30 . 7 39 

11 O . 88 . 27*04 ... 28*16 

C 31 ll 23 O u . 315 . 100 00 ....100*00 

The formulae C IS II 12 0 R and C 3 -TP 2 0 10 also agree approximately with tlio analysis 

<£>•)• 

Decompositions . An aqueous solution absorbs oxygen easily from the 
air, and forms products containing a smaller proportion of hydrogen. — 
Crocetin is coloured blue by oil of vitriol. 

Crocetin is slightly soluble in water . It precipitates lead-salts 
lemon-yellow. Dissolves easily in alcohol and ether. It dyes cloth 
prepared with tin-mordants, on boiling, a dirty green-yellow colour, 
turning’ bright golden-yellow in ammoniacal water, and unaltered by 
light or soap. 


Glucosidc of Crocetin . 

Crocin. 

B. Quadrat. Wien. Aiud. Per . 6, 543; J". pr. Chem . 56, 68; abstr. 
Ann. Pharm. 80, 340 ; Pharm . Ccntr. 1852, 411; Lieb. Ropjfs Jahresb. 
1851,532. 

v. Ortxl Wien. Ahead. Ba\ 13, 511; J. pr. Chem. 64, 10; Pharm. 

Ccntr. 1854, 897; Lid). Kopp* s*Ja hires!). 1854, 663. 

Rochleder & Master. Wien. Ahead. JBer. 29, 3 ; J. pr Chem . 74, 1; 
Lieb. Rapp's Jahwesb. 1858, 475 ; Prelim, notice: Wien Ahead. Per. 
24, 41; J. pr. Chem. 72, 394, 

Polychroiie. — The yellow colouring matlor*of saffron (Quadrat) and 
of Chinese yellow pods, the fruit of Gardenia grandijlora (Rochleder 
& Mayer). Occurs also in Fabiana indica (Filhol, Compt. rend. 50, 
1184). 
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Extracts were formerly prepared, by exhausting the aqueous extract of saffron 
with alcohol and evaporating j their behaviour was described by Bouillon-Lagrango 
& Vogel (Ann. CMm. 80, 198), Johnson (Thoms. Ann. 13, 388), and N. E. Henry 
(J. JPharm. 7, 399).—Stein (J. pr. Chem. 48, 329) had already obtained the colour¬ 
ing matter from the Chinese yellow pods of commerce (IVongski) by a process similar 
to that of Rochlcder & Mayor, and found it to bo free from nitrogen, insoluble in 
water, and soluble in alkalis. 

The Eeeamaleo gum of Seindo, which is obtained from Gardenia lucida , contains, 
according to Sfcenhonsc (Chem. Soc. Qa. J. 9, 238 ; Ann. P'harm. 98, 316; Lieb . 
Kopp's Jahresb. 1856, 631), a crystallisable ingredient, Gardening winch Roehledor 
(perhaps erroneously, Kr.) regards as crocin. — An extract of the gum prepared 
with strong alcohol throws down yellow flocks on cooling, and after removing these 
and evaporating the filtrate in a vacuum, the gardenin is deposited in thin golden- 
yellow crystals, sometimes half an inch long, and having a shining fracture. With, 
nitric acid it forms picric but no oxalic acicl ; it is insoluble in water, ammonia, and 
the fixed alkalis, but dissolves in hot hydrochloric or sulphuric acid, and is precipi¬ 
tated by water. It is moderately soluble m alcohol, and is not precipitated therefrom 
by basic acetate of lead, or by ammoniacal nitrate of silver. It dissolves in ether. 

Preparation of Crocin . 1. From Saffron. Saffron is freed from fat 

by ether and afterwards boiled with water. The aqueous decoction is 
precipitated with basic acetate of lead; and the lead-salt is washed and 
decomposed by liydrosulphuric acid, whereupon the crocin is taken up 
and retained by the sulphide of lead, and may be afterwards dissolved 
out by boiling iho sulphide in alcohol The alcoholic solution is con¬ 
centrated over the water-bath, filtered from tho deposited sulphur, 
and evaporated to dryness (Quadrat). A partial decomposition of tho crocin 
takes place on evaporating the alcoholic extract (Roehledor). 

2. From Yellow pods. — The crushed pods are boiled with alcohol, 
and the decoction is strained and filtered. The alcohol is distilled off 
over the water-bath, and a black-green substance, which separates 
from the aqueous residue, is removed by passing the liquid through a 
wot filter. The filtrate is then diluted; moist hydrate of alumina is 
added; and, after standing for some days, tlie liquid, is filtered from 
tho deposit of alumina, which contains tho whole of the tannic acid, 
and precipitated with basic acetate of lead. The fine orange-coloured 
precipitate is rapidly washed, suspended in water, and decomposed 
by liydrosulphuric acid. The sulphide of load is thoroughly washed 
with water and afterwards boiled in alcohol; tho alcoholic solution is 
evaporated in a vacuum over oil of vitriol; and the residue, dissolved 
in the least possible quantity of water, is filtered from sulphur and 
again evaporated in a vacuum (Roehledor & Mayer). 

Properties . Roseate (Quadrat"), splendid rod powder (Roehledor 
& Mayer). Inodorous; altered by light, only after very long exposure 
(Quadrat). 


Calculation according to Rochleder. 

Quadrat. 

Mayer. 




at 100°. 

mean. 





in Vf who. 

58 C. 

.. 318*0 ... 

. 51*85 ... 

..... 5-t’S'li ... 

. 61-81 

42% II . 

.. 42-5 ... 

. 6-70 ... 

. 5-00 .... 

. (i-73 

304 0...... 

.. 2410 ... 

.... 38 15 .. 

. 39*50 ... 

.... 38-4(5 

O^ITO 30 + -|IIO... 

, 631*5 

. 100*00 .. 

. 100*00 .... 

. 100*00 


The above is according to Roehledor: Quadrat’s formula is OTTO 11 . — Tho 
formulae C^ITO 30 (calc. 54*37 C., 6*79 H.) and OW (calc. 64*54 0., 6*66 JU.) 
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ikewiso agree with Mayor’s analysis: according to these formula?, however, tho 
decomposition of crocin by hydrocliloric acid (C 56 H^0 30 + 4110 = C 32 I1 22 0« + 
p-IPO 12 or OTP0 lf J 4* 2U0 - C 18 IP s 0 6 + C 12 1I 12 0 12 ) should yield 58 2 or 
54’5 p, c. sugar and 47*5 or 509 p. c. crocctin. Sec below. (Tvr.) 

In preparing tho tannic acids from yellow pods (xv. 520) v. Orth formerly 
obtained a resinous rod-yellow colouring matter containing 01*55 p. c. 0., 6*66 H., 
and a yellow amorphous colouring inatior containing, after deducting 10*9 p. c. ash, 
50*57 p. c. 0,, 7*35 II., both substances being dried at 100 Q . 

Decompositions . 1 . Crocin turns black-brown at 120°, puffs up at 
180°, and is completely decomposed at 200° (Quadrat). — 2, When 
heated with dilute hydrochloric or sulphuric acid , it splits tip into crocctin 
and a peculiar sugar, both of which undergo rapid alteration in the 
air (ltochlcdcr & Mayer). Highly concentrated solutions of crocin 
throw down, on addition of acids, a quantity of crocctin, amounting 
to 41 p. c. of the crocin; the sugar remaining in solution throws down 
from an alkaline solution of cupric oxide, a quantity of cuprous oxide 
corresponding to 27*94 to 28*5 p. c. grape-sugar, or to double that 
quantity of crocin-sugar: 

c58ix»2 5 O 30 5 + ^n 0 = c 3 di 23 o u + 2C i2 ir 2 o 12 . 

by calculation 5G*7 p. c. sugar, 49*G p. c. crocctin (Rochleder& Mayer), 
— Crocin is altered by conceal rated acids; nitric acid colours it green, 
oil of vitriol blue (indigo-blue, then violet, according to Eoohledor 
& Mayor), hydrochloric acid black-brown. Tartaric , tannic, and gallic 
acids throw down red Hocks from aqueous solutions (Quadrat).— 
3. Crocin is decomposed by strong aqueous alkalis, with formation of 
a volatile neutral oil, which differs from saffron in smell and is lighter 
than water, but changes after some time to a brown mass, sinking in 
water (Quadrat). 

Crocin dissolves in water with yellow (Quadrat), yellow-red colour 
(Rochledcr Mayer). Traces of alkali increase its solubility. (Quadrat.) 

Diluip alkalis dissolve crocin, and form with it saline compounds 
soluble in water, with yellow colour (Quadrat.) Aqueous crocin is precipi¬ 
tated yellow by baryt a- and lime-water, green by euprie-salts. 

Lead-compound, —Aqueous crocin precipitates lead-salts orange-re cl (Rochleder 
and Mayor.) — An aqueous solution of crocin is precipitated by basic 
acetate of load, and the red precipitate is washed and dried at 100° 
(Quadrat). 


Approximate calculation , 

according to Rochledcr. 

Quadrat. 

58 0... 

.... 3J8 .... 

. 21*01 . 

.. 21*81 

41, II . 

.... 41, .... 

. 2 05 . 

,. 2-31 

354 0. 

.... 250 ... 

. 15-10 . 

.. 15 92 

9 1'bO . 

.... 1008 ... 

. 00 88 . 

... 5990 

O^lW^OFbO + 2uq. 

.... 1G5G ... 

..... 100*00 

.. 100-00 


According to Quadrat, C 20 II n O n ,3PbO. 

Crocin dissolves very readily in alcohol , very slowly in ether * 
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0. Ilixanthin , Ilicic Acid , and Ilian. 

Ilixanthin. 

C^IPO**. 

Moldenhauer (1857). Ann . FJiarm. 102, 346; abstr. J. pr. diem. 71, 

440; Cfewflr. 1857, 766. 

Occurrence. In tlie leaves of Ilex aqnifolium. The leaves gathered 
in January contain scarcely any ilixanthin, while those gathered in 
August contain a largo quantity. 

The colouring matter of the common buckwheat (Polygonum 
fagopyrum) forms small yellow needles, having the composition 
C 3 H 2 0 2 (calc. 50 p. c. 0., 5*0 H.), and otherwise resembling rutin (p. 500) 
or ilixanthin. It is coloured dark-orange by hydrochloric or sulphuric 
acid, and is decolorised by a large quantity of water; with nitric acid 
it forms oxalic acid. —It is slightly soluble in cold, and more easily 
soluble in boiling water. It dissolves in alkalis, with dark-yellow 
colour, and is precipitated from the solution by acids. The alkaline 
solution decomposes in the air. — Neutral acetate of load forms with it 
a chrome-yellow compound. Dissolves easily in alcohol (Schunck, 
diem. Gaz. 1858, 18 ; Dingl 147, 465 ; Lieb. Kopp's. Jahresb. 1857, 489). 
Grothe (N. Br. Arch. 115, 85) regards this colouring substance as 
chrysophanic acid (p. 171). 

*Preparation of Ilixanthin. The leaves arc exhausted with alcohol of 
80 p. c.; the tincture thus obtained is freed from the greater part of the 
alcohol by distillation, and the residue is set aside to crystallise. The 
granules, which separate after some days, are dried, washed with other 
to remove the green colouring matter of the leaves, dissolved in alcohol, 
and again separated by evaporation and addition of water ; they are 
lastly recrystallised from hot water. A further quantity of ilixanthin 
may be obtained from the mother-liquor by reducing it to a syrup, 
dissolving in absolute alcohol, evaporating the alcoholic solution, dis¬ 
solving the residue in water, and precipitating with basic acetate of 
lead. The washed precipitate is decomposed under hot water with 
hydrosulphuric acid, and the filtrate is evaporated to a syrup, where¬ 
upon the ilixanthin crystallises out. 

Properties. Straw-yellow microscopic needles, which melt at 108° 
to transparent red-yellow drops. Contains no nitrogen. 


34 O . 

. 20t ... 

. 50'75 . 

MoMeiiliuiior. 
. 50-30 

22 H. 


. 647 . 

. 5 (Hi 

22 O . 

.. .176 .. 

... 43-78 , 

, .. 43-97 

C 34 H? 2 0 22 . 

. 403 ... 

. 100-00 . 

. 100 00 


Decompositions . ^ Ilixanthin boils and decomposes at 215°.—*It does 
not reduce an alkaline solution of cupric oxide , even on prolonged boiling, 
Ilixanthin is nearly insoluble in cold water, but dissolves easily 
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in hot water, with yellow colour. — It dissolves in warm concen¬ 
trated hydrochloric acid. — The aqueous solution is coloured yellow 
by caustic alkalis or their carbonates; it becomes colourless on addition 
of sulphuric acid , but does not undergo further change even when 
boiled .—•Ferrous and cupric salts do not affect ilixanthin; aqueous 
sesquichloride of iron colours it grass-green. — Neutral or basic acetate of 
lead produces in the aqueous solution a splendid yellow precipitate, 
dissolving without colour in acetic acid. 

Ilixanthin is soluble in alcohol , insoluble in ether . It dyes cloth 
prepared with alumina or iron mordants, yellow. 


Ilicic Acid. 

Mouldenhauer. Ann . PJiarm. 102, 350 ; J. pr. Chem . 71, 440* 

In Ilex aquifolium . The leaves gathered in January contain gum, 
or a similar substance, which renders the preparation of the acid 
difficult. — Known only in combination with bases. — An aqueous 
decoction of the leaves is precipitated with basic acetate of lead; 
the filtrate, freed from lead by hydrosulphuric acid, is heated with 
hydrated oxide of lead; the dissolved lead is again removed by hydro- 
sulphuric acid; and the filtrate is reduced to a syrup. The laminae 
formed after some days, are purified by pressing, dissolving in water, 
precipitating with alcohol, and recrystallising with the help of animal 
charcoal, whereby colourless ilicatc of lime is obtained. 

Ilicate of lime contains 18 p. c. lime, and is readily soluble in water, 
but insoluble in alcohol. An aqueous solution does not precipitate 
salts of manganese , zinc , iron, copper , or silver , but produces a precipi¬ 
tate with protochloride of tin , and the neutral and basic acetates of lead . 
When the lead-sails are decomposed by hydrosulphuric acid, a colour¬ 
less syrup is formed, which still contains lime, and, by neutralisation 
with carbonate of baryta, yields amorphous ilicate of baryta. 


Ilicin. 

The biller principle of Ilex aquifolium (JIandbuch.v iii, PhjtoOhem . 22). 
— According lo Dciosehamps {Ifrpert. 41, 230), the decoction of tbe 
leaves is piooi pita led wilh basic aeelale of lead; carbonate of potash 
is added to make the liquid filler, and to precipitate any excess of the 
load-salt; and the filtrate is acidified with dilute sulphuric acid, again 
filtered, saturated with carbonate of lime, and evaporated to a syrup. 
Alcohol extracts from the syrup a light brown, very hygroscopic 
substance, which, in thin layers, dries up to small, shining scales. — 
Or, the aqueous extract is exhausted with alcohol, the alcoholic solu¬ 
tion evaporated, and the dry residue exhausted with water at 40°. 
The filtrate is precipitated with basic acetate of lead, freed from 
excess of lead by hydrosulphuric acid, evaporated, and treated with 
alcohol, which takes up the ilicin, and leaves it behind on evaporation. 

■— The aqueous solution of the alcoholic extract may also be treated, 
as above, with acetate of lead, dilute sulphuric acid, and carbonate of 
lime in succession, the filtrate evaporated, and the ilicin extracted 
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from tlic residue by alcohol. — Bitter, amorphous, brown, very hygro¬ 
scopic mass (still containing a little potash), converted by acids at a 
gentle heat into a black substance, with empyreumatic odour. It is 
soluble in water and alcohol, insoluble in ether. Lebourdin (iV". Amu 
Phys. 24, 62 ; Arm. Pharm. 67, 251), agitates tlic decoction of tlio 
leaves ■witli animal charcoal, then, heats it therewith to boding"; leaves 
it to cool; removes the now colourless and tasteless liquid, washes 
the charcoal with cold water, and boils it with alcohol; and leaves 
the filtrate to evaporate; it then leaves a colourless, very bitter 
syrup, and finally an amorphous, neutral jelly, easily soluble in water 
and in alcohol. — Moldenhauer’s ilicin {Ann. Pharm . 102, 352) appears 
also to be different from this. Moldenhauer removes the alcohol from 
the alcoholic extract of the leaves by distillation, and the separated 
resin by filtration; precipitates with basic acetate of lead; washes 
the yellow precipitate; and decomposes it under water with hydro- 
sulphuric acid. The sulphide of lead, after being' well boiled with 
water, yields the ilicin to alcohol, as a very bitter, dark brown sub¬ 
stance, resembling tannin, and slightly in water.—Benneniaim {N. 
Br . Arch. 93, 4) gives the name of ilicin to crystals which he obtains 
as follows :—lie precipitates the decoction with basic acetate of lead; 
decomposes the washed precipitate under water with hydrosulphuric 
acid; filters the liquid from the sulphide of lead ; and evaporates to 
dryness. By repeatedly exhausting the residue with alcohol, and 
leaving the solution to evaporate, needles were finally obtained, but 
not in sufficient quantity for further examination. 


D. Spirsea-yellow. 

Lowig- & Weidmann. J ’. j pr. Chem . 19, 23G. 

Yelloiu of the flowers of Spiroea uhnaria . Spircectin. The flowers are 
exhausted with ether; the ether is distilled off from the yellow 
tincture; and the residue is mixed with warm water, which throws 
down an impure colouring matter, while a brownish-green oil floats 
upon the surface. This oil is removed ; the colouring matter is dis¬ 
solved in hot alcohol; the fat which separates on cooling is also 
removed; and the liquid is evaporated to dryness, whereupon the 
yellow remains, and may he further purified by repeating the 
process. 

Yellow powder made up of fine needles. The alcoholic solution 
slightly reddens litmus. — Contains, at 120°, on the average, 58-27 
p. c. carbon, 5*23 hydrogen, and 36*50 oxygen, answering*, according 
to Lowig & Weidmann, to the formula C I5 £L 8 0 7 . 

Decomposed by heat .—Not attacked by cold nitric acid; but hot 
(or fuming) nitric acid dissolves it, with slight evolution of gas, 
forming a red solution, from which it is precipitated by water, for the 
most part unaltered. The red solution when boiled Joses its colour, 
is no longer precipitable by water, and leaves on evaporation a light 
yellow acid mass. — Distilled with peroxide of manganese and sulphuric 
acidy it yields carbonic and formic acids. —'With bromine, it gives off a 
large quantity of hydrobromic acid, and forms an orange-yellow 
mixture of scveial compounds. 
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Insoluble in water, dissolves with a deep yellow colour in oil of 
vitriol , and is precipitated undecomposed by water. On heating the 
solution, decomposition takes place. Insoluble in cold, sparingly 
soluble in boiling’ hydrochloric acicl 

Dissolves with yellow colour in potash, ammonia , and cai donate of 
potash, expelling carbonic acid from the latter when heated, and is 
piecipitated unchanged by hydrochloric acid. The alkaline solutions 
turn brown when exposed to the air. An alcoholic solution of spiraea- 
yellow is precipitated yellow by sulphate of alumina, lemon-yellow by 
tartar-emetic, caiminc-red by neutral acetate of lead, the precipitate 
blackening when diied; dark green by ferrous, black by ferric salts; 
no precipitate with mercuric, auric, or platmic chloride. With nitiate 
of silver, on addition of ammonia, it forms a black precipitate insoluble 
in ammonia. 

Lead-salt . — Precipitated from the alcoholic solution by excess of 
alcoholic sugar-of-lcad; purified by washing with water and with 
alcohol. After drying at 120°, it contains, on the average, 58*23 p. c. 
lead-oxide, 24*2 carbon, and 1*90 hydrogen. 

Spiraea-yellow dissolves in alcohol and iri ether, with dark green 
colour, changing to yellow on dilution. It does not precipitate tannin . 


Second Appendix to Compounds containing 34 at. Carbon. 

A. Yellow Colouring Matters . 

1, Yellow of Flowers. 

Makquart. Die Farten der Bluthen . Bonn, 1835. 

Fremy & Cloez. N. J. Pharm. 25, 249 ; J . pr . Chem. 62, 269. 
Filiiol. Compt . rend . 39, 194; J. pr. CJiem. 63, 78; Compt. rend . 50, 
545 and 1182. 

The various colours of flowers may be formed, either from colour¬ 
ing matters peculiar to each individual species, or by a small number 
of more widely diffused colouring matters, and their mixtures one 
with the other. Such diffused colouring matters are, according to 
Mar quart:—1. Anlhoxanthin, or yellow of flowers; 2 Anthocyan, or 
blue of ilownrs; 3. A colourless Extractive Matter, which is turned 
yellow by alkalis; and 4. Resin of fowers. The insoluble substance, 
called Xanthin by Fremy & Cloez, appears to correspond with 
Marquart’s anthoxanthin; their Xanthein, soluble in water, with 
Marquart’s colourless extractive matter; and their Cyanin with his 
anthocyan. — Sec also Martens (Institut. 1855, p. 168). 

Anthoxanthin, according to Marquart, is formed from chlorophyll 
by assumption, anthocyan by elimination of water; the resin of flowers 
may be regarded as chlorophyll which has been deprived of a certain 
quantity of water, but not sufficient to convert it into anthocyan* 

The yellow of flowers (xanthin) of Fremy & Cloez, which is insoluble 
in water, is not capable by itself of producing either red, blue, or green 
colours. It is extracted by boiling alcohol from Melianthns annuus, and 
VOL- XVI. 2 L 
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is deposited almost entirely on cooling, but mixed with oil, which may 
be removed by heating with a small quantity of alkali, decomposing 
with an acid, and extracting the resulting fatty acid with cold alcohol. 
It is of a fine yellow colour, amorphous and resinous; insoluble in 
water, but soluble, with gold-yellow colour, in alcohol and in ether. 

Marquart’s anthoxanthin , obtained from different plants, exhibits dif¬ 
ferent reactions with solvents, but the same in all cases with precipitating 
and colouring reagents. It is generally extracted by cold alcohol of 
85 p.c., from fresh yellow flowers, after they have been freed from calyx, 
stamens, and pistil-, from some flowers, however, as those of Cassia ligus - 
trina, it can be extracted only by absolute alcohol or ether; in others, 
again ( Crocus maesiacus , Papaver nudicaule ), it appears to be soluble in 
water.—The yellow tinctures, when evaporated, leave a mixture of an¬ 
thoxanthin and colourless extractive matter, from which water takes up 
the latter, leaving anthoxanthin undissolved. It exhibits the following 
properties : It is decolorised by chlorine, coloured olive-green by ferric 
salts, not altered by infusion of galls or solution of gelatin. Oil of 
vitriol colours it dark indigo-blue, the colour passing into purple-red 
and disappearing on addition of water. Hydrochloric acid colours it 
green at first, then blue, and alcohol then dissolves the whole, forming 
a blue solution. It is insoluble in water, and is but slightly dissolved 
by ammonia, potash, or carbonate of potash. Ether, volatile oils, 
and fixed oils, dissolve it in all proportions; alcohol of 86 p. c. less 
easily. 

Filhol mentions, as identical with Marquart’s anthoxanthin, a 
colouring matter of flowers, to which he ascribes the following proper¬ 
ties : It is turned blue both by oil of vitriol and by nitric acid, but the 
colour quickly disappears. Dilute hydrochloric acid gradually imparts 
to its alcoholic solution a fine greenish-blue colour; the concentrated 
acid immediately turns it green; and the solution, which turns yellow 
in contact with the air, deposits a black precipitate, soluble, with 
greenish-blue colour, in water and in alcohol. By Fremy’s process 
anthoxanthin may, like chlorophyll, be separated into a blue and a 
yellow colouring matter (see Chlorophyll) (Filhol). 

The yellow of flowers is not bleached or altered in any way by 
sulphurous acid (Sclionbein, J. pr. Chem. 53, 331). 

The yellow of floweis, or xanthem of Fremy and Oloez, which is 
soluble in water, is extracted, by alcohol, together with fat and resin, 
from yellow dahlias. The solution is evaporated; the extract ex¬ 
hausted with water; the aqueous solution likewise evaporated; the 
residue drenched with absolute alcohol; the alcoholic solution diluted 
with water and precipitated by neutral acetate of lead $ %nd the pre¬ 
cipitate immediately decomposed by sulphuric acid, whereupon the 
xanthein passes into the solution. It is amorphous, turns brown with 
alkalis, but the colour is rendered paler by addition of acids. It dyes 
fabrics bright-yellow, forms brown and yellow lakes, and dissolves in 
water, alcohol, and ether. 

Marquart finds in yellow flowers a colourless extractive matter , which 
is coloured yellow by alkalis, even when very dilute. It is extracted 
by water from the alcoholic extract of such yellow flowers as contain 
anthoxanthin insoluble in water, best from the extract of Narcissus 
Tazetta , Arctotis grandiflora , or Cassia ligustrina . The aqueous solution 
of this substance is colourless, especially if a small quantity of free 
acid is present; it is coloured by boracic acid in the same manner as 
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by alkalis, yellow by neutral acetate of lead; it is not altered by alum 
or prot< >chlorido of tin. Oil of vitriol colours it yellow; dilute acids 
decolorise the solution which has been turned yellow by alkalis. This 
colourless extractive matter occurs likewise in white flowers, together 
with re mi of flowers, and is the cause of their being turned yellow by 
alkalis (Marquart). 

All white flowers likewise contain a white or yellowish resin, 
Marquart’s resin of jloivcrs, which is likewise found in coloured flowers. 
It dissolves in oil of vitriol with brown colour, which, in an open 
vessel, quickly changes to dark purple-red, from absorption of water. 
The alcoholic solution'of the flower-resin has but little colour, and is 
not acid ; it is but slightly altered by neutral acetate of lead or ferric 
bydrochlorate. The flower-resin dissolves in ether, less easily in oil 
of turpentine and in fixed oils (Marquart). 

Filhol describes, as identical with Marquart’s flower-resin and 
related to lutcolin (xv. 28), an amorphous light greenish-yellow 
substance, existing in flowers, and in green, but not in blanched parts 
of plants; also in fruits, but only as a trace in mosses. It is not 
volatile. It dissolves in water, alcohol, and ether, being colourless in 
acid, yellow in alkaline solutions. With concentrated hydrochloric 
acid, it assumes a fine yellow colour, which disappeais on addition of 
water. It is to this substance that, in PilhoFs opinion, must he attri¬ 
buted the fact that white flowers and the white paits of vaiiegated 
flowers, are coloured permanently yellow by ammonia, and decolorised 
again by acids. 


2. Resinous Yellow of Leaves. 

Chromule jaune of Macaire-Princep, Xanbhophyll of Berzelius. 

Many- leaves, especially those of Betnla alba , Pyrus communis , Pyrus 
malus , Ulnms campestris, and Fraaims excelsior , turn yellow after frosty 
nights in autumn, before they fall. Other leaves turn brown, in con- 
seqxience of a change not connected with that just mentioned (Berze¬ 
lius); according to Ohatin & Filhol ( Compt . rend. 57, 39), from the 
presence of a colourless substance, abundant in flowers ana in quickly 
growing tissues, which turns brown by absorption of oxygen. 

According to Macaire-Princep {Ann. Chim. Phys. 38, 415 ; Poyg. 
14, 51 F>) the autumnal colours arise from the foliage ceasing to elimi¬ 
nate oxygen, and on the other hand beginning' to absorb it from the 
air and form an acid, which produces the red and yellow colours, and 
after whose removal by alkalis, the green colour is lestored. Neither 
L.'G-melin (ed. 3, II, 633) nor Berzelius lias found these statements 
correct; according to the latter, leaves which have been turned yellow 
cannot be turned green again; and if this effect can be produced with 
red leaves, it is only because the alkali forms a green compound with 
the red Colouring matter. Sco also Hugo MoM. (Flora, 1837, Hoy., Bee), 
F. Ann. Sc . Fat. Mot F. 9, 212; Robinet & G-uibourt (J. CJdm. wed* 3,161) ; Rouclias 
(J. Qhimm&d. 10, 32). 

When leaves turn yellow in autumn, the change is due to a peculiar 
yellow colouring matter, which previously existed in the green leaves, 
together with chlorophyll; it may he extracted by water, but is 
insoluble in 1 alcohol; forms beautiful siskin-yellow lakes; and is 
different from that which exists in plants, which, like wheat, &c., turn 

2 l 2 



516 APPENDIX TO COMPOUNDS CONTAINING 31 AT. CARBON. 


yellow only later in the season, or after drying (J. Chim. mid. 3, 161). 
— Leaves which turn yellow in autumn contain only phylloxanthin 
(see below), which exists in them before the phyllocyanin, and lasts 
longer than the latter (Fremy, Gompt. rend . 50, 411).—According to 
Fcrrein, the yellow colouring matter is xanthotannic acid (xv. 533). 
According to Phipson ( Cornpt . rend . 47, 912), it is related to frangulin 
(p. 76); yellow leaves drenched with oil of vitriol assume the same 
green colour as frangulin when similarly treated; green leaves first 
turn yellow; then, if the action of the oil of vitriol be continued, they 
also become emerald-green, and a few seconds later, brown. *—Stein 
regards the yellow of autumnal leaves as rutin, or a substance allied 
thereto ; also the yellow colouring matters of straw and of JEthalium 
Jlavum (bee below). 

From the yellow-turned leaves of Populns fastigiata warm ether 
extracts wax and fat; boiling alcohol extracts the colouring matter, and 
leaves it on evaporation, as a solid, orange-yellow, translucent mass. It 
is coloured by aqueous alkalis, slowly in the cold, quickly when heated, 
of a fine green, being in fact converted into chlorophyll. It is in¬ 
soluble in water, easily soluble in alcohol, insoluble in oils (Macairc- 
Princep). Tbe accuracy of the3c statements is doubted, but not from experiments 
upon tbe same plant (Kr.). 

The leaf-yellow of Berzelius is extracted by cold alcohol of sp. gr. 
0*833 from the freshly gathered leaves of Pyrus communis , and sepa¬ 
rates, after the alcohol has been distilled off, either in grains or as a 
yellow layer floating on the surface. It contains fats, which can only 
be partially extracted by digestion with weak potash-ley and cold 
alcohol, and remains after this treatment, as a greasy-yellow mass 
melting at 46°, and intermediate, as it were, between oil and resin. 
It bleaches when exposed to light in contact with water; dissolves 
slowly (even after bleaching) in alcohol, and sparingly in potash-ley, 
and is precipitated by acids in neutral flocks. This leaf-yellow can 
neither be produced from chlorophyll nor converted into it (Berzelius, 
Ann. Pharm . 21, 257). 

Leaves turned yellow in autumn are reddened by immersion in am- 
moniacal ether, but recover their yellow colour in aqueous sulphurous 
acid and other reducing liquids; leaves reddened in autumn also turn 
yellow when immersed in the same liquids (Chatin & Filhol). 

If an alcoholic extract prepared in the cold from the fresh leaves of 
Polygonum tinctorium , be exhausted with ether, and the ether evapo¬ 
rated, leaf-yellow remains as a pure yellow, neutral, bitter mass, which 
makes resinous spots on paper. It is insoluble in water, nearly in¬ 
soluble in ammonia and potash, which are slightly coloured by it; more 
easily in alcohol and in ether. It is gradually decolorised by chlorine 
and nitric acid, turned green by oil of vitriol, and appears to'be a pro¬ 
duct of the transformation of chlorophyll, resulting from the action of 
ether, inasmuch as solutions of chlorophyll in ether and oil of turpen¬ 
tine also soon turn yellow. (Hervey, J. Pharm. 26, 293 and 301). 

The reddish yellow decoction of the green leaves of Vitis vinifera 
deposits a sediment when left at rest, and the liquid filtered from this 
assumes a light lemon-yellow colour when treated with potash. Neu¬ 
tral acetate of lead then throws down a precipitate of a fine chrome- 
yellow colour. This colouring* matter is likewise obtained from the 
green leaves of the black-grape vine (Legrip, J. Chim . mid. 23, 190). 
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The following yellow colouring matters cannot with certainty be 
classed with any known compounds of that gimp. 

The colouring matter of Aethalium flavurn is extracted by absolute 
alcohol. ^ It is uncrystallisable, deep yellow, permanent, and does not 
turn ferric hydrochlorate green. Its lead-compound contains 13*85 p. c. 
carbon, 1*37 hydrogen, 12*94 oxygen, and 71*84 load-oxide (Stein), 

The colouring matter of Cocculus indicus is lemon-yellow, transpa¬ 
rent, bitter from the presence of picrotoxine, soluble in water and in 
alcohol, insoluble in ether; not precipitable by neutral acetate of lead 
(Boullay, Bull Pharm. 4, 24). 

The flower of Cytisus Laburnum , after exhaustion with ether, gives 
up its yellow to boiling alcohol. This colouring matter is soluble in 
water, alcohol and ether, decomposible by acids, and becomes darker- 
coloured when treated with alkalis (Caventou, J. Pharm . 3, 301). 

Flavequisetin is the name given by Baup (Ann, Pharm . 77, 295) to a 
yellow colouring matter from Equisetum fluviatile. When the juice of 
the plant from which the chlorophyll has separated, is mixed with 
neutral acetate of lead, and the precipitated malate and aconitatc of 
lead are filtered off, the filtrate yields, with basic acetate of lead, an 
abundant yellow precipitate, which, when decomposed by sulphuric 
acid, yields an uncrystallisable acid and blackish grains. The hitter 
dissolve sparingly in ether and in cold water, separate from the hot 
aqueous solution in beautiful yellow flakes, from the easily formed 
alcoholic solution in crystals, and impart a fine yellow colour to mor¬ 
danted cotton. 

From the aqueous extract of the stalks and flowers of Silene nutans 
basic acetate of lead throws down a copious yellow precipitate, which 
gives up its colouring matter to ammonia. The ammoniacal solution 
when carefully concentrated and set aside for two or three days, 
deposits a white powder, sparingly soluble without colour in water, 
abundantly and with yellow colour in ammonia. This colouring 
matter is very widely diffused (Malapert, J, Chim, med . 23, 238). 

The yellow of the flowers of Tropceolnm majus dissolves readily in 
water and in alcohol, with brownish colour, passing into cherry-red. 
Its aqueous solution is coloured deep cherry-red by acids, dirty brown- 
green by carbonate of soda, and forms yellow and red precipitates 
with heavy metallic salts (John, Qhem. Schr . 4, 112). 

The colouring matter of straw is pale yellow, amorphous, easily 
alterable, and does not colour ferric hydrochlorate green. Its lead- 
compound, purified by repeated fractional precipitation with basic 
acetate of lead, contains, on the average, 31*93 p. c. C., 3*15 IL, 
20*77 0., and 88*58 PbO. (Stein). 

The alcoholic tinctures of Calendula officinalis and Oenothera biennis 
are rendered paler by acids, darker by alkalis. The same is the case 
with the yellow tinctures of the white flowers of Convolvulus Septum, 
the yellow-green tinctures of Nicotiana paniculata , and the black parts 
of the flower of Vida Faba (Schiiblcr & Franck). — Yellow colouring 
matters soluble in water and in aqueous alcohol are also contained in 
Anthemis tinctoria , Caltha palustris , Genista tinctoria , Matricaria Chamo - 
milla, Serratula tinctoria , Solidago canadensis , Boletus hirsutus , and many 
species of lichen. On a yellow resinous colouring matter from Lichen pllcatus, 
L, barhatus and L. fastigiatus, sparingly soluble in water, easily in carbonate of soda 
and moderately in alcohol, see Berzelius {Sober, Ann. 3, 203); on the yellow of 
Mueor sepficus, see Braconnot {Ann. Chim . 80, 283). 
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From the rinds of ripe hips, cold alcohol extracts a yellow and after¬ 
wards a pale scarlet resin. The former dissolves with black-green 
colour in oil of vitriol; it is insoluble in ammonia, but easily soluble in 
alcohol and in ether. The pulp of hips yields, by exhaustion with 
water, a soft colouring matter brown-red“in the mass, saffron-yellow in 
thin layers, and forming with oil of vitriol a solution which is first blue, 
then green, then reddish, and afterwards yields black flocks on addi¬ 
tion of water. It dissolves in ammonia with light yellow colour, in 
potash with brown colour, also in alcohol and in ether. The alcoholic 
solution forms a greenish-black precipitate with ferric hydrochlorate 
(Biltz, N. Tr. 8, 105 and 110). 

The yellow of the petals of Lychnis chalcedonica is resinous, and 
dissolves with yellow colour in alcohol (John). 

From the petals of Narcissus Pseudonarcmus , ether extracts a semi¬ 
fluid yellow colouring matter, which dissolves with fine yellow colour 
in acids and in alkalis, but is insoluble in water and in alcohol. — From 
the petals previously exhausted with ether, boiling alcohol slowly 
extracts a yellow colouring matter, brown in thick layers, which 
deliquesces when exposed to the air, is turned paler by acids, darker 
by alkalis, and is precipitated with fine yellow colour, by sugar of lead 
and by alum mixed with carbonate of potash (Caventou, J'. Pharm . 2, 
540 ; Ann Chim. Phys . 4, 321). 

From the fruit of Solatium mammosum, an orange-yellow colour is 
obtained by exhausting the alcoholic extract with ether. It is greasy, 
sparingly soluble in boiling water, soluble in oil of vitriol, cold hydro¬ 
chloric acid and nitric acid, with brick-red colour, and precipitable by 
water. It dissolves easily in alkalis, forming deep-yellow solutions, 
from which it is precipitated by hydrochloric acid in siskin-green 
flocks; it is likewise easily soluble m alcohol and in ether (Morin, 
J. Chim. med . 1, 88). 

When the flowers of Verbascmi Thapsus, after exhaustion with 
water, are digested in alcohol, the solution evaporated, and the residue 
freed from matters soluble in ether and in water, the colouring matter 
remains as a black-brown mass, yielding by trituration a siskin-green 
powder; it is easily soluble in alkalis and precipitable by acids. It 
dissolves in acetic acid, and is precipitated therefrom by water. The 
alcoholic solution forms a yellow precipitate with neutral acetate of 
lead (Morin, J. Chim . med. 2, 231). 

Andirin. — From the wood of Andira anth&lmintica. The concen¬ 
trated decoction of the wood is mixed with hydrate of lime, whereby 
it acquires a dark-green colour, filtered after 48 hours, evaporated to 
a syrup, and^ freed from a peculiar resin by alcohol. The residue, 
Feckolt’s andirin, is yellow-brown, strongly bitter, easily soluble, with 
dark-red brown colour, in aqueous alkalis, and forms a black-brown 
precipitate with ferric hydrochlorate. It dissolves in oil of vitriol with 
dark brown-red colour, is not precipitated by water, dissolves sparingly 
in dilute sulphuric acid, also in nitric, hydrochloric, and acetic acids. 
It dissolves with brown colour in water, is insoluble in alcohol and in 
ether, but soluble in oils, both fixed and volatile (Feckolt, N. Br. Arch. 
96, 37). 

Pesinous Turmeric-yellow. Cur cumin. — From the root of Curcuma 
Irnga. 1. Lepa,ge (N.Br. Arch. 97, 240) exhausts the coarsely-bruised 
roots twice with sulphide of carbon; the undissolved portion, after 
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being dried, is treated with water containing 2 p. c. hydrate of soda, 
and the alkaline solution is precipitated by hydrochloric acid. The 
washed precipitate, purified by solution in ether and evaporation, 
forms an orange-yellow powder, insoluble in sulphide of carbon and in 
benzol. — 2. The root, after exhaustion with water, is macerated in 
alcohol, the solution is evaporated, and the extract treated with ether, 
which dissolves the curcumin and leaves brown extractive matter. — 
Red-brown in the mass, of a bright-yellow colour when finely divided 
or in solution. Melts above 50°. Tasteless at first, then sharp and 
peppery. Does not yield ammonia by dry distillation. Very slightly 
soluble in cold, somewhat more in boiling water, forming a yellow 
solution. Easily soluble in alcohol, ether, and oils, both fixed and 
volatile (A. Vogel & Pelletier). — Curcumin heated with ammonia to 
150° for 24 to 96 hours, forms an amide analogous to that of quercetin 
(p. 495). Schiitzenberger & Paraf. (.MuhL Soc. Bull 1861, 503). 

The yellow colour of curcumin is turned somewhat paler by most 
(dilute) acids, brown-red by alkalis, and yellowish-red by boracic acid 
(Miillcr, A. Tr. 16, 1, 96: A. Vogel, Sclav. 18, 212). The red colour 
is much weaker with vitrified than with unvitrified boracic acid having 
a stronger mineral acid still adhering to it; turmeric-powder, reddened 
by boracic acid, likewise assumes a dark-red colour on addition of oil 
of vitriol or another mineral acid ; and if excess of ammonia or potash 
be then added, a violet colour is produced, which, however, soon gives 
place to a brownish-yellow (Desfosscs, Ann. CJrim. Phys. 16, 76). 

The alcoholic extract of turmeric-root, left in contact with borax 
and hydrochloric acid, deposits a resin of a fine red colour, free from 
boracic acid. This resin is coloured darker by ammonia, then brownish- 
yellow by hydiochloric acid. It is not altered by dilute hydrochloric 
acid ; oil of vitriol colours it black-brown, changing to brownish-yellow 
on addition of water. Nitric acid gives it a fine violet colour, and 
phosphoric acid evaporated with it to a syrup heightens the red 
colour; the yellow colour is in both cases restored by water (Ludwig 
& Streck, N. Br. Arch. 106, 169). 

Concentrated hydrochloric and sulphuric acids likewise redden 
turmeric-yellow (Gmclin). Phosphoric, hydrochloric, nitric, and espe¬ 
cially sulphuric acids colour it bright crimson, but on addition of water 
the yellow is precipitated in its original stale; it is destroyed, how¬ 
ever, by drenching with 4 pts. oil of vitriol, and, on the other hand, 
oil of vitriol diluted with 4 pts. water does not redden it at all. 
V^egetable acids, sulphurous, phosphorous, hydrosulphuric, and carbonic 
acids, do not redden the yellow; acetic acid dissolves it with yellow 
colour. Alcoholic tincture of turmeric is precipitated yellow or reddish 
by lead-, tin-, mercury-, and silver-salts, and coloured dark-brown by 
iron-salts. With solution of gelatin it forms an abundant yellow 
precipitate, which gives up only part of its colouring matter to boiling 
alcohol (A. Vogel & Pelletier, J. Pharm. 1, 291). 

The curcumin of A. Vogel, jun. (Repert. 77, 274), is extracted from 
the root by dilute potash-ley, and separated as a yellow precipitate by 
acids. Or the root is freed from gummy matters by repeated boiling 
with water, the residue is boiled with alcohol of 80 p. c., the dark red- 
brown tincture is evaporated down, the curcumin, together with oil, 
extracted from the residue by ether, the ether evaporated, the residue 
redissolved in alcohol, and the solution precipitated by neutral acetate 
of lead. The yellowish-red precipitate is decomposed by hydrosul- 
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pliuric acid, and the curcumin is extracted from the precipitate by ether, 
and obtained as an amorphous resin by evaporating the solution. It is 
transparent, with deep-red colour, in thin layers, cinnamon-brown in 
the mass, of a fine yellow colour in powder; melts at 40°, but does not 
sublime; consists of 69*5 p. c. carbon, 7*46 hydrogen, and 23*04 oxygen. 
The precipitate thrown down from tire alcoholic solution by alcoholic 
sugar of lead, contains 43*67 to 56*32 p. c. lead-oxide. 

Resinous Annatto-red. Colouring-matter of Annatto. — The pellicle 
of the seeds of Bixa Orellana — called Annotte , Anatto , Annatto, Orlean , 
and Roucou — is obtained on the large scale by mechanical treatment 
of the seeds with water, from which it is deposited; it contains a 
yellow colouring matter soluble in water, called Orellin , and a red 
colouring matter called Bixin. 

John ( Chem . Schriften , 2, 73) obtains the resinous colouring-matter 
by exhausting annatto with alcohol, evaporating the solution, treating 
the residue with ether, and evaporating as a deep brown-red mass, 
soft, glutinous, and fusible. It dissolves in oil of vitriol with an 
indigo-colour, changing to greenish, and then to brownish-black. 
Annatto prepared by triturating the seeds is likewise coloured indigo- 
blue by oil of vitriol (Boussingault, Ann. Chim. Phys . 28, 440). The 
colouring matter obtained as above still retains a turpentine-like body 
and a fatty acid. To remove the former it is dissolved in alcohol, 
boiled, after addition of soda-ley, till the alcohol is evaporated, shaken 
up with water and ether, and the ethereal layer is drawn off. By 
saturating the aqueous alkaline solution with carbonic acid, and 
filtering off the precipitate which forms after standing for some time, 
the fatty acid is also partially removed, and the rest of it may be got 
rid of by mixing the filtrate with a small quantity of acetic acid, and 
agitating with ether. After the ethereal layer has been removed, the 
addition of a larger quantity of acetic acid precipitates the colouring 
matter, which, after drying, solution in ether, and evaporation of the 
ethereal solution, is obtained as an amorphous mass, yielding a blood- 
red powder, and not melting at 100°. It dissolves easily in aqueous 
alkalis and in soap-water, and is not precipitated from the alcoholic 
solution by acetate of baryta, but alcoholic sugar-of-lead precipitates 
it with red colour. It is slightly soluble in cold alcohol and ether, 
dissolves abundantly in hot alcohol and in benzol, with red colour, 
changing to yellow on dilution (Bolley & Picard, Bingl 162, 139; 
Chem. Centr . 1861, 887; Rapp's Jahresb. 1861, 709). 

When annatto is washed with water by decantation, to remove 
yellow colouring matter and impurities, the residue dried and boiled 
with alcohol, the tincture evaporated, and the residue treated with 
ether, the ether takes up the bixin and leaves it behind on evapora¬ 
tion. Its solution in a small quantity of alcohol, when exposed to a very 
low temperature, still deposits foreign substances, after the removal 
of which, acetic acid throws down purer bixin. This, when dry, is 
red, amorphous, soluble in alcohol, ether, and potash-ley, and is 
coloured blue by oil of vitriol. Its composition agrees with the for¬ 
mula C 1 *!! 1 ^ 2 (Kerndt, Bmertatio defructibus asparagi et bixee orellanm. 
Leipzig, 1849 ; Handu'drterbuch , 57, 541). 

The seed-coating of Euonymus europceus contains a colouring matter 
related to annatto (Wahlcnberg).—The colouring matter of asparagus- 
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berries dissolves with orange-red colour, in volatile and fixed, oils, and 
acquires an indigo-blue colour by contact with oil of vitriol. The same 
colouring matter occurs in carrots, in woody nightshade , and in the gourd; 
it is identical with that of annatto. Braconnot (N. Ann. Chirn. Phys . 
20, 362). Kerndt finds in asparagus-berries a yellow colouring matter, 
Chrysoidin , and a red, Eoidin C 34 H 22 0 3 , both similar to, but not identical 
with, that of annatto. 

Taigutic acid . The yellow colouring matter of the Taigu wood 
of Paraguay. — It is extracted from the wood by cold alcohol, and 
purified by repeated treatment with alcohol and ether. 

Fine yellow crystals, which slowly turn brown when exposed to 
light. Tasteless. Melts at 135°, without loss of weight, to a thin 
liquid, and solidifies in crystalline needles on cooling. Volatilises at 
180° without residue, in yellow vapours which condense to needles.— 
Free from nitrogen. 

In dry chlorine-gas , it deliquesces, with rise of temperature and 
evolution of hydrochloric acid gas, to a scarlet oil, which afterwards 
solidifies to a translucent wax, free from chlorine. — It absorbs iodine 
vapour , and turns red. With iodine- and chlorine-water it turns brown, 
with bromine-water, red. It dissolves in oil of vitriol , with orange- 
red colour, and water throws down from the recently piepared solu¬ 
tion, but not fiom that which lias been kept for some time, needles 
which dissolve in water more readily than taigutic acid. The same 
needles separate on cooling from solutions of taigutic acid in dilute 
hydrochloiic acid or sulphuric acid prepared at the boiling heat.— 
Melts to a red liquid in hydrochloiic acid gas , but less quickly than in 
chlorine. — By cold strong nitric acid, it is slowly converted into an 
orange-red product; hot nitric acid acts on it violently, and dissolves 
it with the same colour. — When distilled with hydrate of potash, it 
yields an aromatic oil. 

Dissolves in 1000 pts. boiling water; heated with water to 149° 
in a sealed tube, it dissolves in large quantity and crystallises out on 
cooling. 

Dissolves in aqueous alkalis, with red colour, perceptible even in 
very dilute solutions. The solution does not absorb oxygen, — The 
acid decomposes alkaline carbonates. It forms insoluble salts with 
baryta, stroniia, and oxide of lead, and is separated from its salts by 
mineral acids. 

Ammonia-salt . — The solution of the acid in aqueous ammonia yields, 
by evaporation over lime and sal-ammoniac, prisms of a fine blood-red 
colour. The salt gives oil ammonia when exposed to the air. 

Potash-salt . — Long orange-red prisms, not deliquescent, but easily 
soluble in water; soluble also in alcohol, and to a smaller amount in 
ether. 

Lead-salt .—Obtained by double decomposition. Scarlet precipi¬ 
tate, becoming orange-red and crystalline in contact with water. 
Nearly insoluble in water, easily soluble in alcohol, and separates in 
needles on evaporation. 

Silver-salt. — Obtained from the ammonia-salt and nitrate of silver, 
as a cinnabar-coloured precipitate which decomposes on exposure to 
light. Soluble in ammonia and in alcohol, nearly insoluble in ether. 

The acid dissolves in sulphide of carbon, in wood-spirit, in 86*2 pts. 
alcohol of 84°; in 19*2 pts. ether ; 15*8 acetone; 41*8 benzol, also in 
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naphtha, less easily in glycerin, oil of turpentine , and sugar-water 
(Arnaudon, Gompt. rend . 46, 1154). 


B. Blue and Red Colouring Matters . 

1. Blue of Flowers. 

Anthocyan (Marquart); Cyaftrn (Er&my & Cloez). According to Filhol, it is 
identical with c&nolin (xyi, 478). 

This substance constitutes the colouring matter of blue flowers ; 
in combination with acids, that of red flowers ; and with weak acids, 
such as carbonic acid, that of violet flowers (Marquart). Orange- 
yellow flowers contain reddened anthocyan and anthoxanthin; brown 
flowers contain anthocyan and chlorophyll (Marquart). Scarlet 
flowers contain cyanin with xanthin, andxanthem (p. 513) (Fremy <fe 
Cloez). Black is mostly produced by anthocyan (or by chlorophyll); 
.the black of Vicia Faba differs from other colouring matters by its 
insolubility In water, alcohol, and ether. The green which the blue 
flowers of Gentiana acaulis exhibit on their edges, is produced by yellow 
cells lying beneath the superficial blue cells (Marquart). — Many white 
flowers also contain anthocyan, in consequence of which they are 
turned green by alkalis, and, like those of the white fox-glove, are 
reddened by acids (Schubler & Fianck). 

Anthocyan is extracted by cold alcohol of 85 p. c. from fresh 
flowers freed from calyx, stamens and ovaries ; in a few cases only, as 
with Scilla sibirica , is it necessary to use weaker alcohol of 40 p. c. — 
The tincture of blue flowers is mostly colourless or reddish, seldom 
blue, as with Dracocephalum altaicum , or green, as with Gentiana 
acaulis ; that of violet flowers is colourless or reddish; that of red 
flowers, colourless, yellowish, reddish, or even quite red. The colour¬ 
less tinctures are turned red by acids, blue or green by alkalis. 

When the alcoholic tinctures are evaporated at a very gentle heat, 
there remains a mixture of anthocyan and resinous matter, from 
which water takes up the anthocyan, leaving it, on evaporation, as a 
blue, or if it contains acid, violet or red mass, very hygroscopic, per¬ 
manent when dry, but decomposing very quickly in solution. It is 
decoloiised by chlorine-water, coloured red by acids, green by alkalis; 
ferric salts deepen the colour of the solution, and precipitate it; solu¬ 
tion of gelatin and tincture of galls produce no precipitate. It dis¬ 
solves in water and in alcohol of 50 to 60 p. c., but is insoluble in 
absolute alcohol, ether, and oils both fixed and volatile. The aqueous 
solution is for the most part blue, but often loses its colour in a few 
seconds, even in open vessels and in the dark, as in the case of Vinca 
minor i Lolium perenne, and Dracocephalum altaicum . The decolorised 
solution becomes violet-coloured on exposure to the air; it then reddens 
litmus, and leaves the anthocyan on evaporation, as a substance of a 
dark indigo-blue colour. — The green colour produced by alkalis passes 
after 12—24 horns into yellow and brown, the colouring matter being 
at the same time decomposed. — Neutral acetate of lead colours the 
solution of anthocyan green; basic acetate of lead colours it yellow- 
green ; boracic acid does not act upon it in most cas^s, but colours the 



BLUE OF FLOWERS. 


523 


solutions of anthoeyan from Vinca minor , Dracocephahm , and Primula 
Auricula^ violet, like carbonic acid; in other cases it changes the colour to 
greenish blue, like the alkalis. — Alum mostly deepens the blue colour, 
but sometimes fas with Vinca , Lmum) acts like a weak acid, sometimes 
(as with Gcntima accmlis) changes the blue colour to green. Proto¬ 
chloride of tin changes the colour to violet, like weak acids. Dry 
antliocyan is turned yellow or brown by oil of vitriol, the colour 
changing to a fine purple-red on dilution with water. — Antliocyan 
reddened by acids is completely decolorised by zinc, but quickly turns 
red again on exposure to the air (Marquart). 

The violet colouring matter of flowers behaves like anthoeyan, but is 
more soluble in strong alcohol, so that alcohol of 86 p. c. decolorises 
all violet flowers. In Iris pumila it passes, on repeated evaporation 
and solution, into blue, perhaps from loss of a volatile acid. The violet 
flowers of Nonea 7'osea immersed in alcohol, gradually become dark 
blue, and form a greenish yellow acid tincture, which is resolved by 
evaporation into antliocyan and a sulphur-yellow resin. Violet flowers 
which have turned blue do not give up their colouring matter to alcohol 
till carbonic acid is passed through the liquid. The aqueous solution 
of the violet colouiing matter has a deeper colour than that of the 
blue, and is coloured blue by cautious addition of alkalis; a very small 
quantity of a lead-sail turns it blue ; a larger quantity forms a green 
precipitate. Boracic acid acts on the violet for the most part like an 
alkali, so likewise docs alum ; protochloride of tin acts like a weak acid 
(Marquart). 

The colouring matter of all red flowers (see below) consists of 
antliocyan reddened by acids, but more soluble in alcohol. Its aqueous 
solution is seldom decolorised, and then but partially. By repeated 
evaporation and solution, it leaves a red-violet or blue residue, 
sparingly soluble in water (Marquart’s Deposited colouring matter ), which 
recovers its former properties when treated with a small quantity of 
acid. The aqueous solution of red anthoeyan always reddens litmus ; 
the alcoholic tincture of red or blue flowers, which is usually colour¬ 
less or yellowish, does not redden litmus, excepting when the resin has 
been separated by evaporating off the alcohol. If the alcoholic solution 
of this resin is again added, the colour and acid reaction disappear. — If 
the tincture of red flowers lias a red colour, like that of Cactus 
specio%imu% Pa paver braoteatam , &c., it may be decolorised by addition 
of resin of flowers (p. 515). 

Rod lloweis yield, with water, solutions exhibiting various shades 
of rod, which may also be obtained by mixing anthoeyan with acids. 
Acids heighten the colours of the aqueous solutions; a very small 
quantity of alkali changes the red to blue, a larger quantity to green, 
easily passing into olive-green and brown. Lead-salts added in small 
quantity produce a blue, in larger quantity a green precipitate. 
Boracic acid acts always like the alkalis; alum sometimes like a weak 
acid (Marquart). 

The black colour at the base of the petals of Tulipa Oculus sotis is 
produced by dark indigo-coloured anthoeyan, and in like manner the 
dark spots in Gazania rigens and Arum Dracunculus . The black colour 
of the spots of Pelargonium tricolor , Orchis maculata and 0. mascula is 
produced by superposed layers of violet cells. In some cases the 
black colouring is produced by chlorophyll (Marquart). 

According to Eisner also {SGhw. 64, 165) the red of pimple, rose, 
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and vermilion-red flowers is produced fly one and the same colouring 
matter, which, however, forms precipitates of different colours with 
certain metallic salts. If the fresh petals he freed from their waxy 
coating by ether, and the residue exhausted with alcohol of sp. gr. 
0*835, the flowers become decolorised. The tincture obtained from 
dark flowers is lighter than the flowers themselves. That from pale 
flowers is greenish, and leaves the colouring matter on evaporation as 
a dark, shining film, which may be further purified by precipitating its 
aqueous solution with basic acetate of lead, and decomposing the 
green precipitate under alcohol with hydrosulphuric acid. — This red 
dissolves easily in water, and in aqueous alcohol, not in ether or in 
oils. It is coloured deep red by hydrochloric acid, light green after¬ 
wards, yellow by alkalis, and green by alkaline carbonates. According 
to Eisner, it is produced from chlorophyll (Eisner, Sckw. 64, 165). 

The red colouring matter of roses, dahlias, or pseonies, which may 
be obtained in the same way as cyanin, consists of cyanin reddened 
by acids (Fremy and Oloez). 

Rose-red and blue flowers contain two colouring matters, one of 
which is colourless in acid, yellow in alkaline liquids (therefore 
xanthein), while the second is turned red by acids, and blue by alkalis, 
and the mixture of the two is turned green by alkalis (Filhol). 

According to Stein (/. pr. Chem. 89, 491), most red flowers contain 
paracarthamin (a red substance produced by the action of sodium- 
amalgam and hydrochloric acid on melm, melctin, and morin, and 
having the composition C 20 H 12 O 10 ?); in some, however, the colouring 
matter appears to be somewhat different, inasmuch as it is coloured 
blue by acetate of alumina, whereas paracaithamin is coloured green. 
Stein is also of opinion that paracarthamin may exist in blue flowers 
combined with bases more or less powerful, as it may be made to pass 
by the action of alkalis through all shades of colour from red to blue. 

Perfectly dry blue flowers (violets, irises, campanulas, and many 
others) do not lose their colour when kept for a year in dry air or 
oxygen gas, either in the dark or in sunlight; hut in contact with 
moist air or oxygen gas, they are quickly decolorised if exposed to 
light, more slowly in the dark; even in moist hydrogen or carbonic 
acid, decoloration takes place in two or three weeks. In calcareous 
spring-water the flowers turn green, as when treated with alkaline 
bicaibonates; to pure water they give up their colouring matter, with 
violet, or if the flowers contain an acid, with red colour. If the liquid 
contains only a small quantity of colouring matter, it loses its colour 
completely when heated; if it contains more, it turns red. — Perfectly 
dry blue flowers do not alter at 100°, or at temperatures a little above’; 
but when moist they lose their colour at 40° or 50°. — A very small 
quantity of alkali (bicarbonate of soda or morphine answers best) 
colours the infusion darker blue, a larger quantity greenish blue, then 
green, and finally yellow. — Acids colour the blue red, and the solu¬ 
tion, if not heated, remains for a long time unaltered; but if heated, 
assumes a brown-yellow colour, and is reddened, and afterwards 
decolorised by sulphurous acid. Volatile oils shaken up with the blue 
infusion turn it red and then decolorise it. — Strong alcohol does not 
extract any blue, but only a rose-red from reddish-blue flowers 
(Hunefeld, J. pr, Chem . 2,217). 

Blue and red flowers or fruits are bleached by sulphurous aciu, 
either in the dark or when exposed to light, even without access of 
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oxygen. All bodies which convert sulphurous into sulphuric acid, 
such as ozone, ozonifeious liquids, chlorine, bromine, iodine and peroxide 
of hydrogen, restore the colour, at least for a while ; even hydrosul- 
phnric acid produces this effect, by decomposing the sulphurous acid; 
also hot aqueous vapour and dilute mineral acids, by driving it out. 
— Yellowish red flowers turn yellow in sulphurous acid, but recover 
their original colour when the sulphurous acid is decomposed or re¬ 
moved. ^ As their red colour is bleached by sulphurous acid, while the 
yellow is not, that acid may serve to detect the yellow colouring 
matter when present, even in the red parts of plants (Schonbein, J. p>\ 
Chem. 53, 321, and 54, 76). 

Violets, irises, and peonies colour alcohol but slightly, losing their 
own colour, however, at the same time. The extract propaied with 
boiling water, has also but little colour, but both this and the alcoholic 
extract are^ coloured bright red by acids. It is decolorised by the infu¬ 
sion of white flowers more easily than by water (Filliol). 

Many flowers are turned green by alkalis, others blue. The infu¬ 
sion of Pelargonium zonale (also of P. inquinuns and of red pseonies) 
remains blue for several days; that of violets becomes green, then 
quickly yellow. The slightly coloured tincture of rod pieonics is 
turned gieen by ammonia, but blue if previously mixed with an acid 
(Filhol, Compt. rend . 39, 194; 50, 1182). 

The infusion of the blue flowers of the larkspur is not decolorised 
by aqueous hydrosulplmric acid in a fortnight (A. Vogel, J . nr. Chem. 
16, 314). 

The blue juice of violets turns reddish in closed vessels kept in the 
dark, hut recovers its blue colour on exposure to the air (Gehlen, 
Sc/m. J. 10, 119). It is reddened by most strong acids, but sulphurous 
acid colours the red juice blue again (Planche, Ann. Chim. 60, 253). 
With the blue juice it forms a colourless compound, which is turned 
red by the stronger mineral acids, and green by alkalis (Grofcthuss, 
N. Geld. 7, 699). Boracie acid, and certain metallic salts, turn the 
blue of violets to green (Murray, Sclav. 33, 487). Alkalis change the 
blue to green, then quickly to yellow and brown, with precipitation 
and decomposition, oxygen being at the same time absorbed (Ohevreul). 
Peroxide of hydrogen containing baryta, turns violet-juice green, 
and decolorises it completely in 24 hours (Ohevreul, Compt. rend. 
55, 737). The blue dissolves easily in alcohol with pale red colour 
(Golden). 

The (lowers of Mirabila JaUippa colour water slightly red; alohol, 
which decolorises them, strongly red. Ether extracts fiom the ficsli 
flowers, only a yellow colouring matter, while the red is deposited m 
combination with the water of the flowers. This red precipitate is 
purified by washing with ether, solution in alcohol, and precipitation 
with ^ ether; it dissolves readily in water, is quickly decomposed by 
chlorine, ^coloured brighter red by acids, but quickly brought back to 
yellow by mineral acids or by alkalis (Roux, J. Pharm . 11, 510 ; N. Tr, 
12 , 2 , 100 ). 

Red verbenas and Anemone Jiortensis colour alcohol violet-red, and 
ammonia imparts to the tincture a wine colour, inclining to green. 
Dry hydrate of alumina immeiscd in the tincture, acqniies a yellowish 
colour, and the supernatant liquid acquires a fine red colour when 
mixed with acids, pure blue with bases (Filhol). 

The colouring matters of the following flowers agree with antho 
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cyan, In so far as they are turned red by acids, green or yellow-green 
(sometimes blue at first) by alkalis, and yield yollow-groen precipitates 
with neutral acetate of lead. This is the case with the red colour of 
Althaea rosea , Amaryllis speciosa, artichokes, (sec aho under Chlorophyll) 
asters, the Beilis pei ennis (Schublei & Franck); Bo rag o officio ala (Lain- 
padms, Schiibler & Franck); Campanula Trachclium , Chur an thus incamis, 
Cichorium Intijlms , Dahlia pinnata which is turned green by the smallest 
quantity of alkali (Payen); Deplhwhm Ajacis, Digitalis pmpurea, (Jen- 
tiana Pneumonanthe , poeonies, pomegranate-(lowers (Schubler & Franck), 
blue hortensias [that from red hortensias is turned blue by dilute alkalis 
(Schiibler & Lachenmeyer, J. pr, Chem. 1, 4G)], ffemerocallis cm ah a, 
blue hyacinths, lavender, Linum perenne, Ljjthnun Salicaria (Schiibler & 
Franck), Malva sylvestris , which is very sensitive to alkalis (Ohevallior, 
J. Chim. mecL 10, 407; Payen & Ohevallior, /. Pfiarm. 8, 483); pinks, 
roses, Veratrum nigrum and violets (Schabler As Franck). 

In the following cases, the colouring matter appears to differ from 
anthocyan: 

The flowers of the Aloe contain a red which dissolves slightly in 
water and ether, easily in alcohol, is not altered by acids or bases, but 
forms line led lakes (Filliol). 

The deep orange-red flowers of Cacalia coccinea contain a resinous 
colouring matter, soluble in ether, insoluble in water and in alcohol; 
also a second extractive colouring matter soluble in water and alcohol, 
which in thin layers has a golden-yellow, in thicker layers a brownish- 
yellow colour, is coloured lighter by acids, darker by alkalis, and 
yields fine yellow precipitates with neutral and basic acetate of lead 
(Eisner, Seine, 65, 169). 

The red sepals of Calycanthus floridus are green inside; the upper 
very thin layer is dark red. On drenching' them with ether, a dark 
crimson layer of liquid settles down below the colourless ether, and 
when abandoned to spontaneous evaporation, leaves a green residue, 
changing to a splendid red when treated with acids. Alcohol likewise 
extracts the calycanthus red, leaving the sepals of a green colour; the 
tincture soon assumes a wine-yellow colour, is turned red again by 
acids, becomes greenish-violet for a while when neutralised, and 
colourless after a few hours (J. Muller, N. Br, Arch, 40, 146). 

The flowers of Cactus speemus contain about 30 p. c. colouring 
matter, which they do not yield either to ether or to absolute alcohol. 
Spirit of 60 or 70 p. c. extracts from them a cm mine colour, and the 
residue, treated with ether-alcohol, still yields from 5 to 10 p, o. of a, 
scarlet dye, both soluble in water (Voget, Ann , Pharm, 5, 205). 

The red colouring matter of Cactus speciosissimus, C* Phyllanthas and 
other species, may he extracted by water containing acetic or hydro¬ 
chloric acid. The beautifully bluish-red extract is not bleached by 
sulphurous acid, and so far behaves differently from the blue or red of 
other flowers. It is bleached and completely destroyed (like indigo- 
blue) when exposed to light in a mixture of sulphurous acid and 
oxygen (Schonhein, J. pr, Chem. 53, 321). Buchner (Depert, 56, 156) 
found the colouring’ matter of the flowers of Cactus flag ellifor mis and 
C. Phyllanthus easily soluble in water and in alcohol, and regarded it 
as a mixture of anthocyan and anthoxanthin. 

The ripe, pale, purple-red fruits of Cactus Opuntia yield a large 
quantity of a fine red juice, which does not yield any colouring matter 
to ether or absolute alcohol when shaken up therewith. On boiling 
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the juice with alcohol of 80 p. c. the alcohol immediately acquires a 
dark reel colour, but does not take up all the colouring" matter; and 
the tincture, if decanted and distilled, turns yellowish after boiling for 
some time, the red colour not being restored by acids. The aqueous 
solution of the red turns brown when evaporated. The concentrated 
aqueous solution of the red juice is coloured violet by protochloride of 
tin, but does not form any precipitate; neither is it precipitated by 
solution of alum. The colour of the fruits is therefore very unstable 
and different from carmine (Wittstein, Report 72, 1). 

Red resinous colouring matter of Hypericum. Hypericum-red . — When 
the flowers, freed from their calices and dried, are exhausted with ab¬ 
solute alcohol and the tincture is evaporated, a soft residue is left con¬ 
taining the red, together with volatile oil. — If the dowers are 
exhausted with water, then with dilute alcohol, well dried after 
exhaustion, and the colouring matter extracted from them by ether, it 
remains on evaporation as a blood-red resin, having an odour of 
camomile. It melts below 100° and does not yield ammonia by dry 
distillation. It is insoluble in water and in dilute acids. By aqueous 
ammonia, potash and soda, it is coloured green and dissolved; the 
saturated solution is red by reflected light, but exhibits after dilution 
a green colour by transmitted light. The ammoniacal solution leaves 
on evaporation a neutral blood-red resin having the odour of hyperi- 
cuni, soluble with yellow colour in water, and giving off ammonia 
when treated with potash. — The red combines also with the alkaline 
earths, earths proper, and heavy metallic oxides; its alcoholic solution 
precipitates the alcoholic solution of chloride of calcium, also neutral 
acetate of lead and ferric hydrochlorate. — It dissolves in alcohol, 
more readily in ether, with wine-red to blood-red colour, also in 
volatile oils and in warm fixed oils (Buchner, Report. 34, 233). Accord¬ 
ing to Marquart, the colouring matter of the fresh flowefs is a mixture 
of anthocyan and anthoxanthin, separable by exhausting with alcohol 
and treating the residue with water. 

The colouring matter of the flowers of Lobelia fulgens and L. spUn - 
dens is carmine-rod, and for the most part soluble in water, but 
contains also a small quantity of red resinous colouring matter (John, 
Chem. Schrifien. 4, 115). 

The blue colouring matter of blackish tulip-pollen is soluble in 
water and in alcohol; its solution is reddened by acids and by nitrate 
of silver, forms cmerald-grecn precipitates with lime-water and 
neutral acetate of load, and a violet blue precipitate with nitrate of 
silver (John, Schw. 12, 214). 

Rheadic and Papaveric acids form, according to Leo Meier, the red 
colouring matter of the flower of the common red poppy, Papaver 
Rheas. — According to Smithson (Schw. 32, 421), the red petals of 
this plant are turned green by potash, but are not altered by ammonia 
or carbonate of soda; those of Papaver dubiwn , are turned blue by 
alkalis (Wallenberg).—Filhol also finds ( Compt . rend. 39, 194) that 
the colouring matter of the red poppy is different from anthocyan. 

a. Rheadic acid (Phoeadinsdure). —* The aqueous extract of the flowers 
prepared at the boiling heat is mixed with solution of neutral acetate 
of lead, or boiled with carbonate of lead, whereby rheadate of lead is 
precipitated; the precipitate is freed from adhering papaveric acid by 



528 APPENDIX TO COMPOUNDS CONTAINING 84 AT. CABBONt 

washing, five or six times repeated decomposition, and reprecipitation; 
and the rheadic acid is separated fiom the oxide of lead by boiling 
alcoholic sulphuric acid, a small portion of the lead-salt however still 
remaining undecomposed. — On evaporating the alcoholic filtrate, the 
acid remains behind. If hydrosulplraric acid is used to decompose 
the lead-precipitate, the acid obtained has a brick-red colour, in¬ 
dicating decomposition. 

Shining amorphous mass having a fine dark red colour. Tastes 
purely sour and reddens litmus. — Does not yield ammonia by dry dis¬ 
tillation. The aqueous acid is coloured yellowish by chlorine or by 
hot nitric acid. Plot oil of vitriol carbonises the dry acid; evapora¬ 
tion with excess of potash forms a dark brown mass. 

The acid dissolves readily in water, colouring it deep red; the 
solution exposed to air and sunshine in a loosely covered vessel re¬ 
mains unaltered for three weeks. — The aqueous solution is coloured 
violet by lime and baryta-water, without precipitation; also by 
ammonia and carbonate of potash, from which it expels the carbonic 
acid. 

The salts of rheadic acid arc blue or bluish-grey and amorphous. 
They are obtained by neutralising the acid with the base, or by double 
decomposition, and are all soluble in water, excepting those, of the 
heavy metals. Sulphuric acid separates the rheadic acid from them 
in its original state. 

b. Papaveric acid (Klatschrosensdure). When the hot infusion of red 
poppies is boiled with carbonate of lead, filtered from rheadate of lead, 
and the violet filtrate, free from lead, is evaporated, there remains a 
mixture of papaveric acid and lime-salts, from which the lime may be 
separated as sulphate by careful addition of sulphuric acid. — The 
solution is evaporated; the residue boiled with alcohol of 60 p. c.; and 
the liquid filtered from gypsum and gum, is evaporated, whereupon the 
acid remains as a fine red amorphous mass, still retaining a small 
quantity of gypsum. — Inodorous; has a slight acid taste and reaction. 
Docs not yield ammonia by dry distillation. The acid is deliquescent; 
its aqueous solution has a rose-red colour. By prolonged boiling with 
dilute sulphuric acid, it yields a dark-coloured deposit. — The alkalis, 
baryta-water and lime-water colour it violet, but do not precipitate it; 
neither is it precipitated by neutral acetate of lead, ferric hydrochlorate, 
acetate of copper, or nitrate of silver. 

It is insoluble in ether and in absolute alcohol, easily soluble in 
boiling alcohol of 60 to 80 p. c. The solution does not form a pre¬ 
cipitate, either with tannin or with gelatin (See Meier, Eepert 91, 
346). 


2. Blue and Bed Colouring Matters of Berries. 

The red of berries does not always consist of anthocyan 
reddened by acids, being red in some cases, even when all but 
neutral. In most cases the juices or tinctures are coloured bright 
red by acids, blue by alkaline caitonates, (blue and then) gicen 
by caustic alkalis, and precipitated blue by neutral acetate of 
lead. Such is the case with blackberries John, Ohm. Schia . 4, 
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177 ; Sol rubier & Franck), raspberries (Scliubler & Franck), mulberries 
(Smithson., Phil. Trans. 1818, 1), the fruit of Primus Malaheb (Payen & 
Chevallier, J. Pharm. 8, 489), the berries of Actea spicaia (Wahlen- 
berg), bilberries, lilac berries (A. Vogel, Schw. 20, 410; Schiibler & 
Frank), the berries of Saw hue us canadensis (Cozzcns), Sambucus nigra 
(Chevallier, J. Pharm. G, 177), Airopa Belladonna (Melandri, Ann . Chim . 
65, 220), Rhamnus Fianyufa and 1th. Cathwtica (Smithson; Scliubler 
& Frank). The violet colouring matter of the benies of Sambucus 
Ebulus appears to be identical with anthocyan (Enz, Pharm. Viertelj. 
1, 509). 

The juice of blach cherries and of currants is likewise turned green 
by caustic alkalis, blue by alkaline carbonates (Smithson). According 
to Berzelius, it is red, even when approaching as near as possible to 
neutrality. — ‘When the juice of cherries or black currants is digested 
with finely pounded chalk to precipitate citric and malic acids, then 
wit ha small quantity of lime to remove neutral malate of lime,— 
the filtrate mixed with a small quantity of neutral acetate of lead— 
the precipitate, perhaps still retaining malic acid, removed,—and the 
filtrate precipitated with a larger quantity of neutral acetate of 
lead,—-the resulting green precipitate contains all the dissolved 
colouring matter. It is washed with water, with the least possible 
access of ah, and decomposed by hydrosulphuiic acid; the filtrate is 
evaporated in vacuo over oil of vitriol; the residue dissolved in abso¬ 
lute alcohol, which leaves behind the colouiing matter altered by 
exposure to the air, together with pectous substances; and the 
alcoholic solution is evaporated finally in a vacuum. The juice may 
also be first treated with neutral acetate of lead to precipitate citric 
and malic acid, and the JUtrate with the basic acetate, to throw down 
the colouring matter. 

Translucent shining mass of a fine red colour. — By evaporation 
of its aqueous solution, it is partly converted into a red-brown colour¬ 
ing matter less soluble in water and alcohol, and dissolving with dark 
brown colour in alkalis. The green neutral solutions of tlie unaltered 
colouring matter in alkalis pass, on exposure to the air, into the brown 
compound of the altered colouring matter. 

Soluble iii all proportions in water. A small quantity of milk of 
lime, not sufficient for complete precipitation, throws down a portion 
of the colouring matter, with greyish green colour, while the rest 
remains dissolved, with red, but with somewhat altered colour. The 
green precipitate formed by basic acetate of lead remains unaltered for 
yoaiw, after washing and drying. 

Soluble in all proportions in alcohol; insoluble in ether (Berzelius, 
Ann . Pharm. 21, 262; Pogg. 42, 431). 

The red colouring matter of Strawberries is obtained from the juice. 
The pectin is precipitated by alcohol, malic acid by cautious addition 
of neutral acetate of lead, then the colouiing matter by a larger 
quantity of that salt. Tins colouring matter turns green in contact 
with potash, and yields, with an alcoholic solution of neutral acetate of 
lead, first a blue, then a red precipitate (Schwelzer). According to 
Wittstein, it exhibits the reactions of cissotaimic acid (xv, 516). It may 
be obtained in a somewhat altered state by first exhausting the seeds 
with ether, and afterwards treating them with alcohol, but it is then 
insoluble in water (Schweizer, Schweiz . Apoth. Mitth. 1851,169 ; Pharm. 

VOL. XVI. 2 M 
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Vkrtelj. 2, 425). On the juice of the berries of decandra,. SooBracoimot 

(Aim. Chim . 62, 81). 

The ripe fruits of Arbutus Unedo contain a colouring mat!or, which 
is coloured violet by alkalis, and red by acids (Filhol, Compi. rend. 
50, 1185). 

The colouring matter of red or black grape-skins is the substance 
described in vol. xiv, p. 478, under tlie name of Ocnolin . See also Bizio 
(JBnupi. Giorn. 17, 473), Nees v. Esonbeck (JSr. Arch. 20,193). 

Colouring matter of the berries of Ligmtrum vulgare. Ligulin . (Nickles). 
— Reinsch exhausts the crushed berries with alcohol; evaporates the 
tincture; frees the extract from oil, wax, and odoriferous substances 
by means of ether; and dissolves the residual colouring matter in 
alcohol. The splendid dark red tincture becomes turbed on addition of 
ether, and deposits the colouring matter in the course of 3 or 4 days, 
as a red-brown mass of interlaced ciystals. It dissolves in water, 
with blood-red colour, soon changing to brown-red (Rcinsch, Jahrb . 
p?\ Pharm. 16, 389). — Nickles precipitates the filtered juice of the 
benies with neutral acetate of lead; decomposes the washed precipitate 
with hydrosulphunc acid; evaporates the solution ; washes the residue 
with ether; precipitates it again from the alcoholic solution by neutral 
acetate of lead ; and decomposes the lead-precipitate as above. 
According to Reinsch, however, the colouring matter thus obtained is 
impure and not perfectly soluble in water. — Ligulin is free from 
nitrogen; it chars when heated, but if the carbonisation is incomplete, 
the uncharred portion suffers no alteration. It dissolves in water, 
with crimson colour, and is not altered by 48 hours* boiling with 
water. It is not altered by six weeks’ contact with sulphurous acid, 
nor decomposed by cold concentrated acids. — Ammonia quickly 
changes it into a yellow substance. Bicarbonate of lime colours 
the solution blue; alkalis and alkaline carbonates turn it green, and 
the mixture, when left to itself, takes up oxygen and decomposes. 
Chloride of calcium and nitrate of lime colour ligulin blue ; acetate of 
alumina gives it a fine blue-violet colour, and on boiling throws down 
a blue-lake, insoluble in acetic acid, but dissolving with red colour 
in tartaric, citric, and mineral acids. The blue lead-salt contains from 
21*5 to 23 p. c. carbon, and 1*89 to 2*58 hydrogen. Ligulin dissolves 
in alcohol, but not in ether. It is not precipitated by gelatin. Berries 
gathered in the autumn contain it in the insoluble state (Nickles, 
JST. J: Pharm . 35, 328). 

The bruised, pressed, and washed berries of the yew-tree {Tarns 
baccata\ give up to ether a carmine-coloured substance, soluble 
in alcohol, insoluble in water (Clievallier & Lassaigne, J. Pharm. 
4, 558). 

The name Cacao-red is given by Tuchen ( Ueber die organ . 
Bestandtheile des Cacao , G-ott. 1857; abstr. Kopp’s Jahresb . 1857, 
531) to a red colouring matter, precipitable by nentral acetate of lead 
from the aqueous decoction of cacao, and separable from the lead 
precipitate by hydrosulphmic acid. It is soluble in water and in 
alcohol, colours iron-salts green, and is converted into a tannic acid by 
oxidation. —The colouring matter of cacao-beans does not exist in the 
fresh beans, but is formed in them at a later period; it is extracted 
from the communited beans by acetic acid, together with a small 
quantity of albumin, which may be separated by repeated addition of 
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alcohol, and evaporation of the acetic acid. In the beans, especially 
in the so-called “rotted beans/ 5 the colouring matter is combined 
with albumin, and, in fact, a compound of this nature may be obtained, 
as a bulky brown precipitate, by repeatedly exhausting the beans with 
dilute soda-ley, and precipitating the iiltiate with hydrochloxic acid. 
The neutral violet-colouied extinct of Bahia beans is colouied daiker, 
and with a greenish tint by alkalis; red by acids; forms copious 
slightly coloured precipitates with a solution of gelatin containing 
alum, and with albumin, black with ferric salts, coloured precipitates 
with most other metallic salts, the supernatant liquid remaining 
coloured at the same time. Neutral acetate of lead precipitates the 
colouring matter completely. When separated from this precipitate, it 
is free from nitrogen, and easily decomposible (A. Mitseherlich, I) nr 
Cacao mid die Chocoh.de , Berlin, 1859; abstr. Kopp’s Jahresl . 1853, 
593). 

Certain roots contain blue or red colouring matters, which appear to 
be identical with the blue of flowers. 

The red colouring matter of beet ( Beta vulgaris) is very unstable. 
The infusion obtained by macerating the roots cliicd below 50° in cold 
water, yields, with neutral acetate of lead, a red lake, which must he 
well boiled with water, drenched with alcohol of 70 p. c., and heated 
to GO 0 with aqueous oxalic acid. The filtrate, which has a fine red 
colour, leaves, when evaporated below 50°, a 3*ed residue, which may 
be freed from altered yellow colouring matter (Meier’s a antithetic acid ) 
by repeated treatment with absolute alcohol, whilst the red colouring' 
matter (Meier’s enjthrobetic acid) remains in solution. The latter may 
be obtained in the crystalline form by slow evaporation of its solution. 
It may be re-solved in various ways into a brown and a yellow 
colouring matter (xanthobetic acid), dissolves very readily in water, 
but is in soluble in ether and in absolute alcohol. The lead-compound 
is grey or brown when dry, but when decomposed in the moist state by 
hydrosulphuric acid, it yields a colourless filtrate. — Xanthobetic acid 
is obtained in like manner from red beet which has been dried at a 
strong heat, and thereby turned brown. It is of fine reddish-yellow 
colour, lustrous, amorphous, easily soluble in water and in absolute 
alcohol, sparingly soluble in cihor (Leo Meier, Rtpert . 95, 157). 

The juice of the red beet is decolorised by hydrochloric acid and 
zinc, or by hydrosulphate of ammonia, and in neither case does 
the colour reappear on exposure to the air (Ivuhlmann, Ann. PJiarm. 
9, 28G). 

The red colouring matter of mangold ivurzrt dissolves in lime-water, 
forming a yellowish liquid, which is reddened again by acids, even by 
carbonic acid; the red juice forms a red precipitate with neutral acetate 
of lead (Yogel). — The colouring matter is not immediately altered by 
dilute acids; alkalis colour it yellow. It dissolves easily in spirit of 
25° B., but is insoluble in spirit of 40° (Payen, J". Chim med . 1, 387). 

The red skin of the root of Raphanus sativus turns blue when peeled 
off with an iron knife. It yields by pressure a blue juice, whiclr Is 
turned red by acids, and green by alkalis. The skin of the root of 
Raphanus vulgaris behaves with acids and alkalis in a similar manner 
(Descharmes, J . Phjs . 96, 136). — To this place belongs also the 
colouring matter of purple potatoes (Reinsch, Jahrb . pr. Pharm. 
14, 100), and of batatas (Payen & O. Henry). 
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Reactions of Narcotine. (A. Xlusemann, Am. Pharm. 128, 
305; Rip* Chim. pure, 1863, p. 284). — Narcotine added io cold sulphuric 
acid, colours it bluish violet or yellow, which, if the liquid be gently 
heated, changes to orang’C-red, then to violet-blue at the edge of the 
dish, and lastly to violet-red. This reaction is very distinct, if the 
sulphuric acid contains 1 pt. in 2,000 of narcotine; and even if it 
contains only 1 pt, in 40,000, a slight carmine colour is still perceptible, 
passing into violet-red. 

A solution of narcotine in cold sulphuric acid becomes reddish- 
yellow on addition of nitric acid. With hypochlorite of soda , the same 
colour is produced, but preceded by a carmine tint. If the solution 
has been heated, both reagents immediately produce a light yellow 
colour, becoming slightly reddish after a while. 

A solution of narcotine in sulphuric acid previously heated, acquires, 
on addition of sesquichloiide of iron, a dark red colour, changing to 
cherry-red, which lasts for 24 horns (compare Reactions of Moiplane, 
p 534). 


Page 151. 

Hydride of TridecatyL 
C 2C IX 28 = 0 2c IF,II. 

Pelouze akd Caiiouus. Ann. Pharm . 129, 87. 

Hydride of Cocinyl. Occurs, together with several of its homologues 
in the petroleum or earth-oil now imported in large quantities from 
North America. This oil consists mainly of the hydrides of the 
alcohol-radicals C 3n IX 2a + 2 , homologous with marsh-gas, and by sub¬ 
mitting it to fractional distillation, purifying* the distillates by suc¬ 
cessive treatment with sulphuric acid and carbonate of soda, desic¬ 
cation with anhydrous chloride of calcium, distillation over sodium, 
and final rectification, Pelouze and Cahours have separated twelve of 
these hydrides, from hydride of tetryl (butyl) C 8 I1 10 , boiling at a few 
degrees above 0°, to hydride of pentadecatyl C S0 IF, boiling between 
255° and 260°. All the alcoholic hydrides included within these limits 
are liquids of more or less agreeable odour, burning with a slightly 
smoky flame, and regularly increasing in specific gravity, vapour- 
density, and boiling point, as their molecular weights increase. They 
are little, if at all attacked by strong sulphuric acid, fuming nitric 
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acid, or bromine, but chlorine converts them all into the corresponding 
alcoholic chlorides C 2n II 2n + 1 CL — The earth-oil also yields a quantity 
of liquid boiling above 300°, and doubtless containing higher terms of 
the same series. Moreover in boring for it, large quantities of gas 
escape, exhibiting the chaiactors of marsh-gas: hence it is probable 
that in the great geological changes which have given rise to the 
separation of this liquid, the whole series of alcoholic hydrides has 
been formed, from maish-gas up to the highest paraffins (Pelouze & 
Oaliours, Ann. Pharm. 124, 280; 127, 190.) 

Hydride, of Tridecatyl boils between 210° and 218°. It is a transpa¬ 
rent and colourless liquid, having an odour somewhat like that of tur¬ 
pentine. Sp. gr, = 0*792 at 20°. Yapour-density = 6*569. 
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Hydride of tridecatyl is not attacked by bromine , fuming nitric , or 
strong sulphuric acid; but a mixture of these acids attacks it at the 
boiling heat, and if the action be continued for some time, a small 
quantity of a crystalhsable product is formed, a yellowish oil some¬ 
what heavier than water separates out, and the nitrous gas evolved is 
mixed with the vapour of some acids having the odour of the volatile 
acids of the acetic series. — Chlorine converts it into chloride of 
tridecatyl C 26 IP01, boiling between 258° and 262°. 


Page 209. 

Hydride of TetradecatyL 

C 28 H 30 = 0 28 XP,IL 

Peloxjze & Caiiouks. Am. Pharm . 129, 87. 

Hydride of JMfyristyl. Obtained from American pctioleum, as ahcady 
desenbed (p. 532). Transparent, colouiless liquid, having an odour 
like that of hydride of tridecatyl. Boils between 236° and 240°. 
Yapour-density, 7*019. 
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Behaves with h'omine , nitric acid , sulphuric add, and a mixture of 
the two, just like hydride of tridecatyl — Chlorine converts it into 
chloride of tetradecatyl, C 28 H 29 C1, boiling at about 280°. 



















534 


ADDENDA. 


Page 286. 

Hydride of Pentadecatyl. 

C 30 II 33 = C 30 II 31 ,H. 


Pelotjze & Cahoues. Ann . Pharm . 129, 89. 

Obtained from American petroleum, as described at page 532. 
Transparent, colourless liquid, having an odour similar to that of 
hydride of cocinyl. Boils between 255° and 260°. Vapour density, 


7*523. 
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Its reactions are similar to those of the hydrides of tri- and tetra- 
decatyl. Chlorine . converts it into chloride of pentadecatyl 
C^IPCl, boiling at about 300°. 


Page 237. 


Kinic Acid. According to Zwenger & Ilimmclmann, Ann. 
Pharm. 129, 203) pyrocatechin and hydroldnone are always obtained 
by the dry distillation of kinic acid and its salts. Uloth’s eric inane 
{Ann. Pharm. Ill, 215) is identical with hydroquinone, as first pointed 
out by Hesse (Ann. Pharm. 114,301). All plants of the erica coons 
order, whose aqueous extracts yield hydrokiuoue by dry distillation, 
contain either kinic acid, or arbutin (xv. 419), both of which sub¬ 
stances yield hydrokinone by dry distillation. Pj/rola umbel! at a 
contains both kinic acid and arbutin. 


Page 426. 

Reactions Of Morphine. (A. Husemann, Ann. Pharm. 128, 
305 ; Pep. Chim . pure, 1803, p. 283).— Thq process recommended by 
J. Erdmann for the detection of morphine, which consists in dissolving 
the morphine in strong sulphuric acid containing nitric acid, whereby 
a violet-red colour is said to be produced, may be rendered much more 
certain and delicate by first dissolving the base in strong sulphuric 
acid, in the proportion of 0*002 to 0*004 grm. to 6 or 8 drops of the 
acid, and then adding a drop of $itric acid, whereupon, if the morphine- 
solution has been recently prepared, a rose-colour is produced, chang¬ 
ing after a few seconds to yellow, then to greenish, and finally to 
brown. — If a small quantity of water be added to the solution of 
the morphine in sulphuric acid, so that the mixture becomes hot, the 
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colouring' produced by the subsequent addition of nitric acid is of a 
niuoli deepen car mine-red, and much more durable. — If the solution 
is heated for a few minutes to 100 c --150 o , the addition of a drop of 
nitric acid produces, after cooling, a splendid deep violet colour, which 
gradually disappears from the centre outwards, passing through blood- 
red. -- Ii the temperature is raised above 150°, the liquid acquires of 
itself, at a certain moment, a violet-rose colour; at still higher tern- 
pei atiucs, a duty green colour is produced. On adding a drop of nitric 
acid, after cooling, the liquid immediately turns red, without passing 
plough violet. A solution of morphine in sulphuric acid, left to 
itself for 12 to 24 hours at ordinary temperatures, behaves as if it 
had been heated to 100°—150°. 

Ilypochlorite of soda , chlorine-water , and chlorate of potash exhibit 
with morphine the same reactions as nitric acid. 

With regard to the sensibility of these reactions, Husemann 
finds that -g-th of a milligramme of morphine is sufficient to produce a 
very bright carmine colour; milligr. gives a very distinct reaction, 
and T icr milligr. still gives a perceptible tint after half a minute. 

A solution of morphine in sulphuric acid previously heated, is 
coloured deep-red by sesquichloride of iron, the colour changing after 
a while to dirty green (compare Reactions of Narcotine , p. 532). 


Page 498. 

Quercitriu-sugar or Isodulcite, 

C 12 H 12 0 10 . 

IIlasiwetz & Pfatjndler. Ann . Phar?n. 127, 362; Rep. Chim. pure, 

1863, p. 204). 

This sugar, isomeric with mannite and dulcitc, is obtained (to¬ 
gether with quercetin) by boiling quercitrin with dilute sulphuric 
icid, saturating with carbonate of baryta, and evaporating the 
filtrate to a thick syrup. The sugar is then deposited, after a few 
hours, in fine, nearly colourless crystals, which are obtained quite 
colourless by recrystallisation with aid of animal charcoal. 

The crystals are identical in form with those of cane-sugar, taste 
nweeter than grape-sugar, dissolve in 2*09 pts. of water at 18°, also 
hi hot absolute alcohol The solution [? aqueous] exhibits a dextro¬ 
rotatory power of 0*0763°. The air-dried crystals contain 2 at. water, 
which they give off at 110°, melting at the same time. 

IBasiwotz Hlasfwetz 

At 110°. & Pfaundler. Air-dried. & Pfaundler. 
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Different, therefore, from the quercitrin-sugar obtained by P i gaud (xv, 348). 
The authors are of opinion that there may be several varieties of quercitrin containing 
different sugars, and they remark that rutin (p. 500), robinin (p. 505), and perhaps 
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also rhamnin (p. 80), do not differ from qnorcitrm more than certain quorcitrins 
differ ono from the other. 

Isodulcite does not appear to bo fermentable . It is reduced by 
hydriodic add ,, yielding an oily, elliereal iodine-compound. — It reduces 
cup? ig oxide from alkaline solutions, the reducing power of the crystals 
(C l2 II M 0 6 ) being to that of grape-sugar as 5*288 to 5*000. —It is 
oxidised by nitric add , yielding an acid analogous to saccharic acid (not 
mucic acid, like dulcite xv. 38G), and only traces of oxalic acid. 

NitrodsoduIcite C 12 n 9 (N0 4 ) 3 0 10 . Obtained by dissolving pulverised 
isodulcite in a mixture of nitric and sulphuric acids The solution 
takes place without evolution of gas, and after a short time the nitro¬ 
compound separates as a white viscous mass, which gradually hardens; 
the quantity increases on addition of water. It is soluble in alcohol, 
cannot be crystallised, melts below 100°, and detonates slightly under 
the hammer. 
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Isodulcite is distinguished from mannite and dulcitc by its melting 
point (mannite melting at 1G0°, dulcite at 182°), by its action on 
polarised light, and by not forming a baryta-compound; from dulcitc 
also by its reaction with nitric acid. 


END OP VOL. XVI. 
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REPORT 


THE FIFTEENTH ANNIVERSARY MEETING 


CAVENDISH SOCIETY. 


The Anniversary Meeting of the Cavendish Society for the 
year 1862, was held at the rooms of the Chemical Society, in 
Burlington House, on Saturday the 1st of March, at three 
o'clock in the afternoon. 

The Chair was taken by Thomas Graham, Esq., F.R,S. ? 
President, who called upon the Secretary to read 

THU REPORT OF THE COUNCIL. 

u The Proceedings of the Cavendish Society being at present 
limited io the completion of the translation of Cmelin's Chemistry 
there are but few subjects to which the Council have to refer in 
this Report. They regret the delay which has occurred in bringing 
out the volume for 1861, a delay which they had not anticipated, 
and which has arisen from causes over which they have had no 
control The new German edition of Gmelin has for several years 
been produced in parts, which have issued from the press with a 
degree of regularity that seemed to justify the conclusion that the 
English Editor might produce a volume of the translation, of the 
usual size, every year, and founded upon this conclusion the 



2 


fifteenth volume of the work was promised, and is due, for the 
year 1861. A portion of the matter for this volume, all in fact 
that remained of the last published German part, has for many 
months been prepared for the English edition, but as this was 
insufficient to complete the volume, it was necessary to wait for 
other German parts, one of which, although expected six months 
ago, has but recently arrived. This will furnish matter to proceed 
with, and when the requisite quantity is obtained to make a volume 
no time will be lost hr supplying it to the members who have 
subscribed for 1861. 

In a note appended to the part of the German work, just 
received, a promise is given that the entire work shall be completed 
in the comse of the present year. Should this promise be fulfilled 
the sixteenth volume which will ho issued for 1862, may be 
expected in the course of the following year. Considerable progress 
has been made in the preparation of a general Index, which will 
greatly enhance the value of the work for the purpose of reference. 

The Council are happy to be able to announce the republication 
of the first volume of the Handbook, which was undertaken by 
Mr. Hareison, without involving the Society in any responsibility. 
In the reprinting of this volume the matter has been carefully read 
and corrected by the Editori" A few complete sets of the work 
may now he obtained from the Agent, and Members and others 
who have sets with the first volume deficient, may remedy the 
defect. 

The financial position of the Society will, the Council trust, be 
considered satisfactory. There arc no outstanding debts, or 
liabilities, while the balance at the Bank is sufficient to meet the 
cost of the completion of the volume due for last year. There is 
also a considerable stock in hand of some of the Society’s works. 
The Council congratulate the Members upon this position of the 
a (fairs of the Society, and they hope that the steady and liberal 
support hitherto given to it will not be withdrawn until the objects 
for which it was founded shall be realized, one of the most 
important of which was the production of an English edition of 
Gmeiin’s Chemistry. 



Statement of Receipts and Expenditure of the Cavendish Society, from the 26th of February, 1861. 

to the 1st of March, 1862, 
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It was resolved— 

“That the Report just read be received, approved, aud adopted.” 

The Meeting then proceeded to the election of Officers for the 
ensuing year, and the following Gentlemen were declared to have 
been duly elected:— 

Thomas Graham, F.R.S. 


3F ttz*3B 


PrOPESSOR Brande, F.R.S. 

The Duke of Devonshire, F.R.S. 
Walter Crum, F.R.S. 

John Dot, MJX, F.R.S. 

Charles G.B.Daubeny, M.D., F.R S. 
Michael Faraday, D.C.L., F.R.S. 
A. W. Hofmann, Pli. D., LL.D., 
F.R.S, 


Henry Beaumont Leeson, M.D., 
F.R.S. 

W. A. Miller, M D, F.R.S. 
Robert Porrett, F.R.S. 

A. W. Williamson, Ph.B. F.R S. 
Colonel Philip York, F.R.S. 


CmmctT- 


Dugald Campbell, F.C.S. 

P. J. Chabot, M.A., F.R.A.S., F.C.S. 
Warren Be La Rue, Ph.D., F.R.S. 
W. Ferguson, F.C.S. 

E. Feankland, Ph.B., F.R.S. 

J H. Gilbert, PhD., F.C.S. 
Baniel Hanbury, F.L S. 

Charles Heisch, F.C.S. 


N. S. Maskelyne, F.C.S. 

William Odlino, M.B., F.R.S. 
Allred Smee, F.R.S. 

J. Benham Smith, F.C.S. 

John Stenhouse, LL.B., F.R.S. 

R. B. Thomson, M.B., F.R.S. 
Charles Tomlinson, Esq. 

A. W, Williamson, Ph. D., F.R.S. 


Cr. atSxtxzv. 


George Dixon Longstaff, M.D., 9, Upper Thames Street. 


Theophilits Redwood, Ph. D, 19, Montague Street, Russell Square. 


Collector* 

Mr. Thomas West, Burlington House, Piccadilly, W. 

for tf)c JDfetrtfcutkm of 38jaa!t£, &r. 

Mr. F. Harrison, 59, Pall Mall, S.W. 


It was resolved— 

“That Messrs. Rucjecton and Trenham Reeks, and 
Dr. Gladstone, be appointed Auditors for the ensuing year.” 

The following Resolutions were unanimously adopted:— 

“That the thanks of the Meeting be given to the Pre¬ 
sident, Council, and Officers, for their services to the 
Society.” 

“ That the thanks of the Meeting be given to the Honorary 
Local Secretaries for their services to the Society.” 

“ That the thanks of the Meeting be given to the Chemical 
Society for the use of their rooms.” 

THEOPHILITS REDWOOD, Secretary, 

19, Montague St., Russell Square, & 17, Bloomsbury Square, 


March, 1862. 



OBJECTS, &c., OF THE CAVENDISH SOCIETY. 


The Cavendish Society was instituted for the promotion of 
Chemistry and its allied sciences, by the diffusion of the literature 
of these subjects. 

The subscription, constituting membership, is one guinea a-year, 
to be paid in advance; and the subsciiption becomes due on the 
1st of January of each year. A member is entitled to a copy of 
every book published by the Society for the year for which he has 
subsciibed, but no member can receive the Society’s publications 
until his subscription has been duly paid. 


WORKS OF THE CAVENDISH SOCIETY. 

1848. 

1. —CHEMICAL REPOETS AND MEMOIRS. Edited by Thomas 

Graham, F.R.S. (Out of Print.) 

2. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Trans¬ 

lated by Henry Was rs, B.A., F.C.S. Yol. I. 

1849. 

3. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. II. 

4. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. III. 

5. —THE LIFE AND WORKS OF CAVENDISH. By Dr. George 

Wilson. 

1850. 

6. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Vol. IY. 

7. —HAND-BOOK OF CHEMISTRY. By Leopold G-melik. Yol. V. 

1851. 

8. —PnYSIOLO GICAL CHEMISTRY. By Professor Lehmann. 

Translated by George E. Day, M.D., F.R.S, Yol. I. (Out of 
Print.) 

9. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol YI. 

1852. 

10. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. YII 

(Organic Chemistry, Yo3.1.) 

11. —PHYSIOLOGICAL CHEMISTRY. By Professor Lehmann. Yol. I . 

12. —ATLAS OF PLATES relating to PHYSIOLOGICAL CHEMIS¬ 

TRY. By Dr. Otto Funke. 

(Supplement to Lehmann’s Physiological Chemistry.) 

1853. 

13. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Vol.VIIX. 

(Organic Chemistry, Yol. II.) 

14. —'ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. By 

Professor Bischof. Yol, I, 

1854. 

15. —THE LIFE AND SCIENTIFIC RESEARCHES OF DALTON. 

By Dr. W. 0. Henry, F.R.S. 

16. —PHYSIOLOGICAL CHEMISTRY. By Professor Lehmann, 

Yol. Ill, 

17. —LAURENT’S CHEMICAL METHOD. Translated by Wm. Odling, 

M.B. 



1855. 

18. —HAND-BOOK OF CHEMISTRY. By Leopold G melin. Vol. IX. 

(Organic Chemistry. Yol. III.) 

19. —ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. By 

Professor Bischof. Yol. II. 


1856. 

20.—HAND-BO OK OF CHEMISTRY. By Leopold Gmelin. Yol. X. 


(Organic Chemistry, Yol. IY.) 

21.—HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. 


Yol. XII. 


(Organic Chemistry, Yol. VI.) 


1857. 

22.—HAXL-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XI. 
(Organic Chemistry, Yol. V.) 


1858. 

23—ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY 
By Professor Bischof. Yol. III. 


1859. 

24. — HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XIII. 

(Organic Chemistry, Yol. VII.) 

1860. 

25. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol.XIY. 

(Organic Chemistry, Yol. VIII.) 

1861. 

26. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XV, 

(Organic Chemistry Y ol. IX.) 


CHEMICAL REPORTS AND MEMOIRS. Edited by Professor 
Graham. This work is out of print. 

GMELIN’S HAND-BOOK OF CHEMISTRY. Translated and 
Edited by Henry Watts, B.A., F.C.S. 

A few sets remain from Yol. I to Yol. XII, which are supplied for £6 6s, 
Separate copies of the Volumes from IY to XII may also be had at 
10s. 6d. each. 

Yols. XIII, XIY and XY can only be obtained by subscribing for the 
years for which they were issued. 

LEHMANN'S PHYSIOLOGICAL CHEMISTRY. Translated and 
Edited by Dr. G. E. Day, F.R.S. 

The First Volume of this work is out of print. There still remain a 
few copies of the Second and Third Volumes, and of Dr. Otto Fimkc’s 
Atlas of Physiological Plates, which, together, may bo obtained for 
£1 Is. 

BISCHOFS ELEMENTS OF CHEMICAL AND PHYSICAL 
GEOLOGY. 

The First and Second Volumes of this Work arc supplied for a sub¬ 
scription of £1 Is. 

THE LIFE AND WORKS OF CAVENDISH. By Dr. Geo. Wilson. 

THE LIFE AND SCIENTIFIC RESEARCHES OF DALTON. 
By Dr. W. C. Henry, F.R.S. 

LAURENT'S CHEMICAL METHOD. Translated by Dr. Odling. 
These three Works are supplied fora subscription of £1 is. 

Applications for the works of the Cavendish kSociety, are to 
be made to the Agent, Mr. Harrison, 59, Pall Mall, S. W.; by whom 
also the Subscriptions of Members are received. 



^onoratg Local Secretaries 


Aberdeen —Dr. E. Rattray. 
Banbury— Thomas Beesley, Esq. 

Bath —J. P. Tylee, Esq. 

Bathgate— James Young, Esq. 
Becclcs— W. E. Crowfoot, Esq. 
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Belfast— Dr. J. E. Hodges. 
Birmingham—G q orge Shaw, Esq. 
Bolton— H. H. Watson, Esq. 
Bradford— Robert Parkinson, PL D. 
Brighton— P. Busse, Esq. 

Bristol—Wm. Hcrapatli, Esq. 

Cambridge—W. II, Miller, Esq,, 
M.A., P.R.S. 

Chester— E. D. Grindley, Esq. 
Clifton— G. P. Sehacht, Esq. 

Cork —Thomas Jennings, Esq. 
Dublin— Dr. J. Apjohn. 

Exder— George Cooper, Esq. 
Farnham—'W. Ncwnham, Esq. 
Galway—Di\ T. H. Rowney. 
Qlasgotv— Walter Crum, Esq., F.R.S. 
Gosport —Dr. W. Lindsay, R.N. 
Guernsey—Dr. E. Hoskins, F.R.S. 


Halifax—John W. Garlick, M.D. 

Hull —Thomas J. Smith, Esq. 

Leeds— W. S. Ward, Esq. 

T . , t Dr. J. Dickinson. 

Liverpool— j 

1 J. B. Edwards, Ph, D. 

Llandilo —B. Morgan, Esq. 

_, , John Graham, Esq. 

Manchester— \ TT „ ,, 

iH. E. Roscoe, Ph.D. 

Newport (Monmouthshire) —Ebene- 
zer Rogers, Esq. 

Norwich— Edward Arnold, Esq. 


Nottingham— Joseph White, Esq. 
Oxford— H J. Smith, Esq. 

St Andrew's— Dr. G. E. Day, E.R.S. 

St. Helen's (Lancashire) — James 
Shanks, Esq. 

Southampton— W. B. Randall, Esq, 

Stockhridge— George Edmondson, 
Esq. 
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York- W. G. Procter, Esq. 
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CAVENDISH SOCIETY 


EEPOBIS 

READ AT 

THE FIFTEENTH, SIXTE EN TH, 

AND 

SEVENTEENTH ANNIVERSARY MEETINGS, 


REPORT OE THE COUNCIL. 

(Presented 1st March , 1862.) 

u The Proceedings of the Cavendish Society being at present 
limited to the completion of the translation of Gmelin’s Chemistry, 
there are but few subjects to which the Council have to refer in 
this Report. They regret the delay which has occurred in bringing 
out the volume lor 1861, a delay which they had not anticipated, 
and which has arisen from causes over which they have had no 
control. The new German edition of Gmelin has tor several years 
been produced in parts, which have issued from the press with a 
degree of regularity that seemed to justify the conclusion that the 
English Editor might produce a volume of the translation, of the 
usual size, every year, and founded upon this conclusion the 
fifteenth volume of the work was promised, and is due, for the 
year 1861. A portion of the matter for this volume, all in fact 
that remained of the last published German part, has for many 
months been prepared for the English edition, but as this was 
insufficient to complete the volume, it was necessary to wait for 
other German parts, one of which, although expected six months 
ago, has but recently arrived. This will furnish matter to proceed 
with, and when the lequisite quantity is obtained to make a volume, 
no time will be lost in supplying it to the members who have 
subscribed fox 1861. 

“ In a note appended to the part of the German work, just 
received, a promise is given that the entire work shall be completed 
in the course of the present year. Should this promise be fulfilled, 
the sixteenth volume, which will be issued for 1862, may be 
expected in the course of the following year. Considerable progress 
has been made in the preparation of a general Index, which will 
greatly enhance the value of the work for the purpose of reference. 

“ The Council are happy to be able to announce the republication 
of the first volume of the Handbook, which was undertaken by 
Mr. Harrison, without involving the Society in any responsibility. 
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In the reprinting of this volume the matter has been carefully reach 
and corrected by the Editor. A few complete sets of the work 
may now be obtained from the Agent, and Members and others 
who have sets with the fust volume deficient may remedy the 
defect. 

“ The financial position of the Society will, the Council trust, be 
considered satisfactory. There are no outstanding debts, or 
liabilities, while the balance at the Bank is sufficient to meet the 
cost of the completion of the volume due for last year. There is 
also a considerable stock in hand of some of the Society’s works. 
The Council congratulate the Members upon this position of the 
affairs of the Society, and they hope that the steady and liberal 
support hitherto given to it will not be withdrawn until the objects 
for which it was founded shall he realized, one of the most 
important of which was the production of an English edition of 
Gmelix’s Chemistry.” 


REPORT OF THE COUNCIL. 

[Presented 1st March , 1863.) 

“ The Council have but little to add on the present occasion to 
the statements contained in former reports. As explained at the 
last and preceding Anniversary Meetings, and with the con¬ 
currence of the Members then present, the proceedings of the 
Society are now, and have been for the last two or three years, 
limited to the completion of the tianslation of Gmclin’s Chemistry, 
and this work is produced and supplied to the subscribers with os 
little interruption and delay as the circumstances attending the 
publication of the German edition of the work will admit. The 
fifteenth volume of the English edition was, at the date of the last 
Anniversary Meeting, partly prepared, and was then due for the 
previous year, but the Editor lias not been able to complete it until 
recently, for want of sufficient matter. The past year lias therefore 
been one of more than usual inactivity, and the Council have not 
thought it desirable to take any steps towards collecting subscrip¬ 
tions for the past year until the volume duo for 18G1 was issued. 
This is now ready, and sufficient matter for part of another volume 
has recently been received from abroad, in the translation of which 
the Editor is engaged; and he is of opinion that one other volume 
in addition to that now in hand, together with the Index, m (lie 
preparation of which some progress has been made, will bring this 
great work to a conclusion. 

“As the receipts for the past year have chiefly consisted of 
payments which Members have proffeied without application having 
been made to them, the amount has necessarily been small. The 
subscriptions received have amounted to £137 12$., while the 
expenditure, for editorial expenses, agency, paper, binding, &c., has 
amounted to £25118$. 7df., leaving abalance in hand of £201 8$. IQd.” 



SEVENTEENTH ANNIVERSARY MEETING 

OE THE 

CAVENDISH SOCIETY 

Was held at the rooms of the Chemical Society, in Burling¬ 
ton House, on Saturday the 1st of March, 1864, at three 
o'clock in the afternoon. 

The Master oe the Mint, President of the Society, in the 
Chair. 


THE REPORT OF THE COUNCIL 
was read as follows :— 

“ At the last Anniversary Meeting the Council announced the 
completion of the fifteenth volume of the Translation of Gmelin’s 
Chemistry, which was supplied to Members for 1861, and they 
expressed regret at the delay which attended the production of that 
volume, although it arose from causes over which they had no 
control During the year that has since elapsed, another volume of 
the same work has been in preparation, and it is now nearly ready 
for publication. This constitutes the sixteenth volume of Gmelin, 
which will be issued in about a month from the present time, as a 
book for 18G2. The Editor thinks that one more volume, in addition 
to that now in hand, will complete the work, with the exception of 
the Index, which is also in hand. 

A reference to previous reports and to resolutions passed at 
meetings at which the position of the Society and the progress made 
in the work it had undertaken have been fully discussed, will serve 
to explain the causes of the comparative inactivity which has marked 
1 he proceedings of the Society for several years past. It is 
unnecessary to repeat here what has already been said, beyond 
simply stating that the operations of the Society are now confined 
to the completion of the translation of Gmelin’s Chemistry, and that 
the progress made with that work is necessarily limited by the 
rate at which the German Edition is produced. 

When the Council found that the German work was not pro¬ 
duced sufficiently fast to enable the English Editor to prepare a 
volume of the translation every year, they refrained from applying 
to the Members for their subscriptions during the delay that 
occurred in supplying the books; and on this account the accompany¬ 
ing Financial Statement gives the receipts and expenditure for the 
last two years, during which time only one volume has been issued. 
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The Council hope, and believe, that when the subscriptions are paid 
up for the present year (1864), there will be funds enough in hand 
to defray all the expenses of the Society attending the completion 
of their great and now only remaining unfinished work, and including 
the Index to that work. 


STATEMENT of Receipts and Expenditure of the Cavendish 
Society, from the 1st March, 1862, to 1st March, 1864, 


Receipts. Expenditure. 





£ 



£ 

s. 

d. 

Balance in hand on March, 



Petty Cash . 

1 

18 

0 

1862 


... .... 

375 

15 

Agent for Distribution 

of 



2 Subscriptions for 1855 

2 

2 

0 Books, &c. (2 years) ... 

. 80 

0 

0 

2 

Ditto. 

1856 

2 

2 

0 Insurance (2 years) 

4 

8 

0 

9 

Ditto 

1857 

9 

9 

0 Commission to Collector ... 

. 32 

9 

9 

25 

Ditto 

1858 

26 

5 

0 Editorial Expenses 

210 17 

6 

38 

Ditto 

1859. 

39 

18 

0 Paper 

67 

0 

7 

39 

Ditto 

1860 

40 

19 

0 Printing. 

159 

14 

6 

47 

Ditto 

1861 

49 

7 

0 Binding . 

34 

5 

3 

147 

Ditto 

1862 

154 

7 

0 

— 

— 

— 

32 

Ditto 

1863 

33 

12 

0 

£570 13 

7 

1 

Ditto 

1864 

1 

1 

0 Balance in hand ... 

. 220 

1 

4 

Sale of Books 

.... 

55 

17 

6 







£790 

14 

11 

£7 90 

14 

11 


March 1st, 1864. Examined and found correct 

HENRY DEANE. 


It was resolved— 

“That the Report just read be received, approved, and adopted.” 

The Meeting then proceeded to the election of Officers for the 
ensuing year, and the following were duly elected :*— 


9retf£tont 

Thomas Graham, F.R.S. 




Processor Brande, F.R.S. 

Sib Benjamin Brodie, F.R.S. 
Waiter Crum, F.R.S. 

The Duke oe Devonshire, F.R.S. 
Michael Faraday, D.CX,, F.R.S. 
A. W, Hoemann, PhD., LLD., 
F.R.S. 


Henry Beaumont Beeson, M.D., 
F.R.S. 

W. A. Miller, MD„ F.R.S. 
Robert Porrett, F.R.S. 

William Sharpey, M.P., F.R.S. 

A. W. Williamson, PhD., F.R.S. 
Colonel Philip York, F.R.S. 



CmmrfL 


G. B. Bttokton, F.R.S. 

Dug-alb Campbell, F.C.S. 

Philip James Chabot,M.A.,F.R.A.S. 
F.C.S. 

Bey, T. P. Dale, 

Waeeen De La Rue, Ph. D., F.R.S. 
E. Feankland, Ph. D., F.R.S. 

J. H. Gilbeet, Ph.D., F.R.S. 

J. H. Gladstone, Ph.D., F.R.S. 


Daniel Hanbuey, F.L.S. 

Chaeles Heisck, F.C.S. 

J. B. Lawes, F.R.S. 

William Odlino, M.B., F.R.S. 

J. Denham Smith, F.C.S, 

John Stenhouse, LL.D„ F.R.S. 
R. D. Thomson, M.D., F.R.S. 
Chaeles Tomlinson, F.C.S. 

A. W. Williamson, Ph.D., F.R.S. 


Cmium, 

Geoeg-e Dixon Longstaee, M.D., 9, Upper Tliames Street. 


Theophilus Redwood, Ph.D., 19, Montague Street, Russell Square, 


Collector, 

Me. Thomas West, Burlington House, Piccadilly, W. 

<apnt far t!jr ffitetrHmttau af JSaafcS, &c. 

Me. F. Haeeison, 59, Pall Mall, S.W. 

It was resolved— 

“That W. Ckookes, Esq., De. Letheby, and G. H, 

Makins ; Esq . 5 be appointed Auditors for the ensuing year.” 

\ 

The following Resolutions were unanimously adopted:— 

“That the thanks of the Meeting be given to the Pre¬ 
sident, Council, and Officers for their services to the 
Society.” 

“ That the thanks of the Meeting be given to the Honorary 
Local Secretaries for their services to the Society.”, 

“ That the thanks of the Meeting he given to the Chemical 
Society for the use of their rooms.” 

THEOPHILUS REDWOOD, Secretary, 

19, Montague St., Russell Square, Sc 17, Bloomsbury Square. 


March, 1864, 



OBJECTS, &c., OF THE CAVENDISH SOCIETY. 

The Cavendish Society was instituted for the promotion of 
Chemistry and its allied sciences, by the diffusion of the literature 
of these subjects. 

The subscription, constituting membership, is one guinea a-year, 
to be paid in advance; and the subscription becomes due on the 
1st of January of each year. A member is entitled to a copy of 
every book published by the Society for the year for which he has 
Subsciibed, but no member can receive the Society’s publications 
until his subscription has been duly paid. 


WORKS OF THE CAVENDISH SOCIETY. 

1848. 

1 .—CHEMICAL REPORTS AND MEMOIRS. Edited by Thomas 
Graham, E.R.S. (Out of Print.) 

% —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin, Trans¬ 
lated by Henry Watts, BA., F.C.S. Vol. I. 

1849. 

3 — HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. II. 

4 — HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. III. 

5 . —THE LIFE AND WORKS OF CAYENDISH. By Dr. George 

Wilson. 

1850. 

6 . —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin, Vol. IV. 

7. —HAND-BOOK OE CHEMISTRY. By Leopold Gmelin. Yol. V. 

1851. 

8. —PHYSIOLOGICAL CHEMISTRY. By Professor Lehmann. 

Translated by George E. Day", M.D., F.R.S. Yol. I. (Out of 
Print.) 

9 . —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Vol. VI. 

1852. 

10. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. VII, 

(Organic Chemistry, YoJ. 1.) 

11 —pHYSIOLOG 1 CAL CHEMISTRY. By Professor Lehmann, Yol II. 

12 , —ATLAS OF PLATES delating to PHYSIOLOGICAL CHEMIS¬ 

TRY. By Db. Otto Funkil 

(Supplement to Lehmann’s Physiological Chemistry,) 

18511 

13 , —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin, Yol VIII. 

(Organic Chemistry, Yol XL) 

14. —'ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY, By 

Professor, Bischof. Yol I, 

1854. 

15. —THE LIFE AND SCIENTIFIC RESEARCHES OF DALTON. 

By Dr. W. 0. Henry, F.R.S. 

10 —PHYSIOLOGICAL CHEMISTRY. By Professor Lehmann. 
Yol HI. 

17 —LAURENT’S CHEMICAL METHOD. Translated by Wwc. Ogling, 
M.B, 

1855, 

18 .—HAND-BOOK OF CHEMISTRY. By Leopold Gmelin, Yol IX, 
(Organic Chemistry, Yol. III.) 

19*—ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY, By 
Professor Bischof. Yol II. 



1856. 

20. -HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol, X. 

(Organic Chemistry, Yol. IY.) 

21. —HAND-BOOK OF CHEMISTRY. By Leopold Gmeltn. Yol. XII. 

(Organic Chemistry, Yol. VI.) 

1857. 

22 . — HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XI. 

(Organic Chemistry, Yol. V.) 

1858. 

23. —ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. 

By PaornssoR Biscnor. Yol. III. 

1859. 

24. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XIII. 

(Organic Chemistry, Yol. YII) 

1860. 

25. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol.XIY. 

(Organic Chemistry, Yol. YIII.) 

1801. 

26. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XV. 

(Organic Cheismtry, Yol. IX.) 

1862. 

27. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XYI. 

(Organic Chemistry, Yol. X.) 


CHEMICAL REPORTS AND MEMOIRS. Edited by Professor 
'""“'Graham. This work is out of print. 

GMELIN’S HAND-BOOK OF CHEMISTRY. Translated and 
Edited by Henry Watts, B.A., F.C.S. 

Volumes II and III are out of print. 

Separate copies of Volume I and Volumes IY to XII may he had at 
10s. tid each. 

Yols. XIII, XIY, XY, and XYI can only be obtained by subscribing for 
the years for which they were ibsued. 

LEHMANN’S PHYSIOLOGICAL CHEMISTRY. Translated and 
Edited by Dr. G. E. Day, F.R.S. 

The First Volume of this work is out of print. There still remain a 
few copies of the Second and Third Volumes, and of Dr. Otto Funke’s 
Atlas of Physiological Plates, which, together, may he obtained for 
£1 li. 

BISCHOFS ELEMENTS OF CHEMICAL AND PHYSICAL 
GEOLOGY. 

The First and Second Volumes of this Work are supplied for a sub¬ 
scription of £1 1& 

THE LIFE AND WORKS OF CAVENDISH. By Dr. Geo. Wilson. 

THE LIFE AND SCIENTIFIC RESEARCHES OF DALTON. 
By Dr. W. C. Henry, FJEL.S. 

LAURENT’S CHEMICAL METHOD. Translated by Dr. Odling, 
These three Works are supplied for a subscription of £1 Is. 


Applications for the works of the Cavendish Society are to 
be made to the Agent, Mr. Harrison, 59, Pall Mall, S.W.; by whom 
also the subscriptions of Members ate received. 



i£>onorarp Local &ectetatte& 


Aberdeen — Dr. R. Rattray. 

Banbury —Thomas Beesley, Esq. 
Bath —J. P. Tylee, Esq. 

Bathgate— James Young, Esq. 
Beetles —W. E. Crowfoot, Esq. 
Bedford —W Blower, Esq. 

Belfast —Dr. J. P. Hodges. 
Birmingham —George Sliaw, Esq. 
Bolton —H. H. Watson, Esq. 
Bradford —Robert Parkinson, Ph.D, 
Brighton— E. Busse, Esq. 

Bristol —¥m. Herapath, Esq. 

Cambridge —W. H. Miller, Esq., 
M.A., P.R S. 

Chester —R. D. Grindlcy, Esq. 

Clifton —G. P. Schacht, Esq. 

Cork —Thomas Jennings, Esq, 

Dublin —Dr. J. Apjohn. 

Exeter —George Cooper, Esq. 
Farnham —W. Ncwnliam, Esq. 
Galway —Dr. T. H. Bowney. 
Glasgow— Walter Crum, Esq., F.R.S. 
Gosport —Dr, W. Lindsay, R.hT. 
Guernsey—Dr. E. Hoskins, P.R.B. 


Hal if ax —J oka W. Garlick, M J). 
Hull —Thomas J* Smith, Esq. 


Leeds —W. S. Ward, Esq. 

. 7 / Dr. J. Dickinson. 

j. B . Edwar d S ,p kD . 

Llandilo —B. Morgan, Esq. 

.John Graham, Esq. 
Manchester —\ Y _ .. rvi 

III. E. Roscoo, Ph.I). 

Neiuport (Monmo u thshire )—Eb cue * 
zer Rogers, Esq. 

Norwich —Edward Arnold, Esq. 


Nottingham —Joseph White, Esq, 
Oxford— II. J. Smith, Esq. 

St. Andrew's—Dr. G. E. Day, F.R.S. 

St. Helen's (. Lancashire )—James 
Shanks, Esq. 

Southampton— W. B. Randall, Esq, 

Stockhridge —George Edmondson, 
Esq. 

Swansea—D r. Thomas Williams* 
Wolverhampton —B, Walker, Esq. 
Worcester— W. Perrins, Esq, 

Yorh^ W, G. Proctor, Esq* 


UNITED STATES* 

New York —Henry Bailliere, Esq., 290, Broadway* 
Philadelphia —William Procter, jun.. Esq. 


Harrison and Sons, Printers, St. Martin's Lane* 






